Are Secret Balloons 
the Flying Saucers? | 
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rable unit superb! 
with nickel 


Se packee " 
12°18 adjustable cable, BUFFER—for polishing metals 


SAW LatHe and plastics, 
bandsaw WORIZONTAL DRILL—Lathe will curn lengths wo GRINDER—for sharpening tools 
ra 


im yet al: With legge gstte and for metal work 
‘an be set up as SANDER—either sanding dru 
fe Horizontal Drill with in or sanding dise for fnishin, 
sertion of Chuck. woodwork, 


‘on any woodworking 


washing machine or refrigerator 
in @ small closet or chest. 


ney 
cheerfully refunded if not ied after five day trial. 


wanes DEALER INQUIRIES INVITED... .. 
FORMERLY CLARK WOODMASTER 


standard Yo 
Store can supply access 
bench or kitchen tabl 


WOODIMIASTER 


WILSON- LOYDE 
New Haven, 


HOW TO DO 


WONDEI 


About T'S almost beyond belief what you can 
These and More: do today in spare time on a little land 
of your own! New prolific plants; new 
chemicals that control pests, kill weeds 
selectively, quicken growth! New special- 
ized breeds of poultry and livestock and 
better ways to get results from them! Sci- 
entifically planned small barns; country 
homes especially designed for country liv- 
ing; landscaping plans that add 20% to 
the value of a place in 5 years! Quick 
freezers; new home equipment, Let me 
tell you how to HAVE MORE in every 
way on YOUR place! 


I have spent five years gathering the 
newest and best knowledge for you, ex- 
perimenting at our own little place, “trad- 
ing” methods and ideas with experts and 
amateurs all over the world. (Perhaps 
you've seen the stories about our 2-acre 
‘miniature” farm in the Saturday Evening 
Post, Reader's Digest, Better Homes and 
Gardens, etc.) 


What Do You Want to Know 
About Country Living? 
Do you want a bearing orchard 


But deep in our heart 
Feally stein 
TIN, 


to. 
health. When’ the Sear 
ended; all Phd left from 


really begin to Live, has been packed 
ISto'oes* itave More” Plan's 
hich the Magasine Digest calls, 
Utopia oa Two Acres 


A Better Way of Life 


sith a frat crap in 18 months: Do 
You want to raise a year's supply of 
tender chickens in 9 weeks—in a 
3 x4 foot space? Do you want fast 
growing shade trees, growing 243 
feet instead of only 6 inches a year? 
Do you want to raise 4 pig without 


Here for only one dollar, within 
the covers. of one book—in 70,000 
words, 255 pictures and diagrams, 
43 chapters—you will find exactly 
the guidance you need to do won- 
ders"on your own Place. 


‘Today we Robinsons 
not only feel better and 
Hive ‘better, but T 


1 suppose you could read entre 
buyite hs feed? Do. soe want x id ntirely 
Small’greenhouse anybody can'af  fifough our Have-More™ Plan in 
Tord, ne that waters plants and {ttle more than ‘an evening. “Yet J plus’ pork and © bacon, 
ford pe. that wate RUM, 30d ult nd eat bacon Your ger ed 
mt complete, imple details and (one constant guide and Source of 
flan ‘Tor iriually" every sar” ‘formation 
rae canairy Unhee project eer arolyn and T have Dut 
pact sia the Bf. METNOM. Don's beste ics | 4 Cura and Mae Pat 
there F not all T promise and more, it costs | Sie 8ROVG tery, ate ap 
You nothing. Send the coupon tyme | Sanktd ia yours tee 
Your Year ‘Round Guide how for our own sake? Ed Robin: | EXAMINATION 
fon, P. 0, Box 2805, Nevoten, Conn. Ed Robinson, 


All this information, plus 2 gol 


Ps "3 
3 SEND NO MONEY (Unless You Prefer To) ? 
Ed Robinson, P. ©. Box 2805, NOROTON, CONN. 
Bear Bar Pléare sind. ine atopy et your “tave: 
More" Pian. tt't decide to Keep (el gend you ane 
packiie and handing. tt it please me, Til 
Dectiig and handling fii 


NEEIaHY 9. The Mind of Merrion a 


Ca Pee cenet's the ten has cos 
boone 


Ginee Buy ‘doesn't please "me 
‘Tne Miniature Dairy it back, owe you nothing, and well still 
. Two Ways to Have friends. 
re Sans 
sen Spon Your Name ..... 
44, Fresh €xxs trom Your 
perked Address........ oe 
42, Geese Grow on Grass sa 
13, Turkey Bes city... (if'anys. .. .State. 


cn 
Frontabie Shae Cine 


If you'd prefer to send a dollar now, that will be 
‘fino save re a fot of record keeping and save YOU 
the ten-cent shipping charge. Til give you DOUBLE 
your money back if you return the plan for any rea. 


7. 8 aod Gard with 


1S. RABOIE Ie. Delicious ; 
et ing aE Sea O te 24 most Meiptut Refer. $200 in 10 days. That's how sure Tam you'll ike iti 
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Cover painting by A. Leydenfrost 


Science News Aviation 


Picture_of the Month... Sea Suit Fits Flicr’s Pocket. all 
Tiny Sub Is Deep Diver What's New. in Aviation 
Man Makes Matter. 3 


Propeller Adjusts Itself 


Automobiles 
Speed Kings Get Set for The "500" 
Ea 


my 
Hints from the Model Garage. 
Rims Chan, ngedl for New Tir 


0's 
Nitonen Shnnite M 
Double-Duty_Cooke 
How Biggest Ozone Plant Works 
Tugs Hitch Ocean Ri 


PS Features 
New Balloons Explore Roof of Airways.. 
Printing Gets a New Look. 
Torpedoes From Crossbow. 
‘The Oyster Hoister’s Here. 


Portable Power Parcel... ‘3 ul25 Furnace Fights Frost.. 
Machines Turn Fields Into Factories......129 


y Traps Mi 
‘Trees Covered Quick 


Retired Inventor's Home a Dream... 


Model Circus Rivals Real Thing. 13 

How To Look at Linoleum 139 Photography 
Leapfrog Barge Swims, Walks, Climbs 146 This Camera Can't Go Wron; 
The Man with the est Squeeze. i 

How Elements Put on Disguises. 
D This mourk in test indicate Trade Name. 


Fouryh Avenue. (ew York 10, 3, ¥ bi Po 
A cae S: Baten tek oY dahon a 
tie se New 


‘af address four weeks In 
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DON'T READ ANOTHER WORD 
OF THIS ADVERTISEMENT 


unless you’re interested in a better job, a larger 
salary, greater responsibility! I. C. S. messages are 
not addressed to the idly curious—they’re for the 
man who is curious with a purpose. 


If you want to know how to start achieving 
advancement and success, we have important infor- 
mation for you. 


We want to tell you that I. C. S. Courses cover- 
ing more than 400 subjects are available for spare- 
time study at surprisingly low cost. 

We want you to know that pay increases and 
job betterments are consistently reported to us by 
I.C.S. students in a volume as high as 600 and 
more letters a month. 


Note, too, that successful I. C. S, graduates are 
numbered in the thousands and include presidents, 
production and research heads, superintendents, 
foremen in almost every branch of industry. 

If you're truly curious, you'll want to know the 
details of what I. C. S. did for these men—and what 
it can do for you. The coupon brings you this full 
information. Mark and mail it right now! 
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Check List for Folks aecebenies Deere 


Squares on Plastic Enlarge Drawin; 


who do not use Empty Rifle Shells Rivet Metal. 


Cement Holds Bandsaw Tires. 


Polishing Strips Cut f 
Spiral: ts 
‘ew Shop Ideas 
ishing Up a Ben 
Cutoff and Trepanning Tool 
Electric Engravi 
How to Seal a Finish into Wood 
New Engine Has Vertical Shaft. 
Discarded Harrow Disks Used 


Does Pyroil prevent corrosion v Starting Hard-to-Reach Screws, 
yes 


Does Pyroil reduce wear by 
maintaining @ film of oil on 
eylinder w yes m 


‘and rust by protecting cylinder 


walls from attack? 20 | ome Mechanics & 


stic Cigarette Holders 


Does Pyroil permit easy start~ Vv Cherry Rack Sets Off Your Spoor 
ing by reducing friction load of yes No | Marine Bookcase Built of Pine. 
‘dry storts""? - Pie-Plate Candle Scone 


New Ways You Can Use 
Midget Firewood Bas! 
New Case Covers Old Clock. 
Carved Triceratops Adom Bookent 
Bands Form Grip for Shaver. 

pe Codders Build a Skiff 


Does Pyroil eliminate occum- 
mulation of dirt, sludge, gum 
in crank case? 


Is Pyroil easily available? Ask 


PYROIL 
for Aircraft Engines 
Use Aircraft Pyroil 8 for tub | an 


Homemad 
Bulb Heats Hog Water T: 
lag Bracket Made from Pipe. 


Alrerott Pyroit A «ieei 


y Reverses. Switch 
w Adds Shaving L 
Is Se pare Away Rabh 
Iron Frame Turns Mower into Dolly 


PYROIL COMPANY 
‘Mali 


in Street, 
te Crosse, Wisconsin Z 
F want my var Wy Last and run properly. Please tell me more 
about Pyrail and how i can aceonmplish tie tor me 


Radio & Electricity 


ssless Lens Beams Ra 
Tele Goes Movie 
Midget Switches 


io Waves... 


Name. 


Addeess.... 


City or Tow 


Keeping the Home Shipshape 
New Tool 
Editorial Memo 
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How one application of sensational 
liquid-type car polish does two jobs ! 


| As you apply Carnu, it CLEANS! | ? ‘As you wipe Cornu off, it POLISHES! 


So easy—just apply Carnu with a soft cloth. Nothing to it! Powder-dry Carnu wipes 


Rub only hard enough to k off without hard rubb 


liquid dries quickly toa 


with it. Finish sparkles 
shine. Carnu also polishes chrome 


ieautl 
sgt 0 nl oA 
ara pals 
Get Johnson's Carnu* at filling stations, 
recary ardware, department, 
ery or variety stores. 


we finish 18 For Extra Protection 


never CARNU Th =s0 Johnson's Auto Wax 


4 as 2 ie oad 
bri gh hot future " ‘This easy - buffing 
Seat eth tone wax ie duet the 
i WAX-F thing for any home 
7 handy-man who 
= ind Polishes wants 
Cleans a CAR car a professional finish.’ 
‘Yo! tion no better protective ‘ing th 


. a Johneon's Auto Wax. Tt guards the 
in ONE Easy finish against sun, heal, moisture, 


fasier, 100, to keep your 


e makers Of, and shining—dirt can't imbed 
Me WAX * itself in the smooth, hard, waxed 
Pullupachair—thy're N'S surface. Johngon’s Auto Wax is sold 
on the air! as 4 wherever Carnu is sold. Try it! 
Fibber McGee and Moly Lee ere | 
Tuesday Nights—NBC 


“Trademark Rog. U.S. Pot, Off 
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Ingenious New 


Technical Methods 


To Help You 
Simplify Production 


New Tool Inserts Rubber Grommets 
Quickly . . . Easily! 


A new tool called a Grommet Inserter is shown above inserting a 
rubber grommet in a Sub-Chassis of a Zenith 7H820 Table Model 
Radio. The inset illustrates a close up view of the Grommet Inserter 
before and after the grommet has been inserted. 

Anyone can insert grommets in an instant with the new Grommet 
Inserter, Saves time, labor, and assures perfect fit. No longer is it 
necessary to use the time-consuming, cumbersome method of in- 
sertion by hand. The new Grommet Inserter does it efficiently. 
Simple as A-B-C. All you do is push the Grommet Inserter through 
the hole, open jaws, place grommet in jaws, and pull back—leavi 
grommet firmly in place, and perfectly fitted. Comes in four sta 
ard sizes: %4", 5/16", ¥4", 7/16". Can be furnished in any special 
sizes to order. 

‘You can count on chewing gum, too, to help step up employee's 
on-the-job efficiency. Chewing gum.helps relieve tension and there- 
by enables him to work quicker and easier while leaving hands free. 
That's why more and more plant owners are making Wrigley's 
Spearmint Gum available to everyone. 


Complete details may be obtained from 
D. B. Rich Manufacturing Co., 6217 Melvina Avenue 
Chicago 30, Minois 


Grommet Inserter 


AC-64 
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The qreatest job helps 


an Lec trical man 


How fo do all kinds of 
ELECTRICAL WORK in line 
with LATEST RULES 
and BEST METHODS 


a, FLECTRICAL AMERICAN ELECTRICIANS’ 
CODE HANDBOOK Ba abated ‘einer 


Over 1608 pages, <TZ00 mus. $ JUST OUT 


book Is packed from cover to cover 
the rigme facts about practical sloctric™ 
flindreds of detailed descriptions, 

ules, methods pictures, and. practical Guta 


Rieiches wher . MORE ELECTRICAL HELPS 
PRACTICAL ELECTRIC 
fnew sixth edition ot ‘a world | WiRin by HP Rice. 
Hat Seca at fat oy | 34 Edin, sa.75 
Ereserem cea Te meter igy ‘anil ace | FLUORESCENT LIGHTING 
sium oon cesses = | dinga ore Us asta ae 
ee ee coy 
Bese eeslore tebecar doeieee en . 
wittatiog, of'electronts | 5+ FRACTIONAL WORSEPOW. 
vsaostey, | em euectRic. MOTORS. by 
SH Gok MS nana eapacted wy over | Che WSN a suerte. 68 
HURL OFFER Loaay Wet prove togoa | @. TROUBLES OF ELECTRI- 
Ets he book od needs mak your CAL. EQUIPHEN 


PRIMER OF 
ELECTRONICS, by 
D. P. Coverly, $2.25 
————n 


1 McGRAW-HILL BOOK CO., & 330 W. 42d St., NYC 18 


1 Send, me the books encircled below for 10 days’ examination on ap. 


help to the electrical maintenance man... every 
thing from fundamentals to specific trouble-shoot 
ing data. from drawing motor winding diagrams 
to figuring new windings for old cores. It tells how 
to tum down commutators... how to find shorts 
in armature windings ; bow to Inspect and re 
pair motor starters and switches . . how to rewire 
2’motor for different speeds and phases Settrn the books postpald 


is of helpful diagrams 


| Name 


MHlouscovering a-c and dee motors and generators, fl Address 
peer ee Sanat vasuieter, te 

{rollers, ete, In over 30 pages of ‘troul © city ana state 
REV LS ee moc ares I 1 
Huet GARY eetireee eat Kee te tshe Se- ; 
Bette Sete octets ata Tactne Satine sete 

SN Sra emt ier ommtce are Rattin eas PSMSAB 


Company... 


_—_—_—_—e ee eee ee eee eee 


the ‘{ree-trial easy-payment offer In coupon at right 


MAY 1948 


ERE the great personages of the past victims 

ofa stupendous hoax? Could such eminent men 
of the ancient world as Socrates, Pericles, and Alex- 
ander the Great have been deluded and cast under 
the spell of witchcraft—or did the oracles whom they 
consulted actually possess a mysterious faculty 
of foresight? That the human mind can truly 
exert an influence over things and conditions 
was not a credulous belief of the ancients, but a 
known and demonstrable fact to them. That there 
exists a wealth of infinite knowledge just beyond the 
border of our daily thoughts, which can be aroused 
and commanded at will, was not a fantasy of these 
sages of antiquity, but a dependable aid to which 
they turned in time of need. 

It is time you realized that the rites, rituals and 
practices of the ancients were not superstitions, but 
subterfuges to conceal the marvelous workings of 
natural law from those who would have misused 
them. Telepathy, projection of thought, the materi- 
alizing of ideas into helpful realities, are no longer 
thought by intelligent persons to be impossible prac- 
tices, but instead, demonstrable sciences, by 
which a greater life of happiness may be had. 

One of America’s foremost psychologists and 
university instructors, says of his experiments with 
thought transference and the powers of mind—“The 
successes were much too numerous to be merely 
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POWER 


ON 


lucky hits and one can see no way for guessing to 
have accounted for the results.” Have you that 
open-minded attitude of today which warrants a 
clear, positive revelation of the facts of mind which 
intolerance and bigotry have suppressed for years? 
Advance with the times; learn the truth about 
your inherited powers. 


Let this free book explain 


‘The Rosicrucians (NOT a religious organization) have been 
leaders in introducing the ancient wisdom of mental phenom- 
ena. Established throughout the world for centuries, they 
have for ages expounded these truths to those thinking men 
and women who sought to make the utmost of their natural 
faculties. Use the coupon below—avail yourself of a pl 

book of interesting information which explains how you may 
‘acquire this most unusual and helpful knowledge. 


Ge ROSICRUCIANS 
(AMORC) 
USE THIS COUPON = 


Scribe J.P.G. 

‘The Rosicrucians, AMORC, 

San Jose, California. 

Tam sincerely interested in knowing more about this 

unseen, vital power which can be used in acquiring 

the fullness and happiness of life. Please send me, 
without cost, the book, “THE MASTERY OF 
LIFE," which tells me how to receive this information, 


State 


Accountancy 


Home-Study 


made interesting and practical 
thru problem method 


ancy fits many men for positions that 

pay three and five and ten thousand 
dollars a year—gives many other men un- 
usual opportunity to start a profitable grow- 
ing business of their own. 

You probably realize also that the account- 
ing profession faces the greatest opportunity 
it has ever had. 

‘The only question is—just how practical is 
it for you to train yourself adequately in Ac- 
countancy through home study? 

And the answer lies in the LaSalle Problem 
Method. 

For this modern plan of training not only 
makes Accountancy study at home thoroughly 
practical but makes it interesting as well. 

And here's how: 


Yor know as well as we do that Account- 


conference with the auditor of your company or 
the head of a successful accounting firm. Suppose 
every day he were to lay before you in systematic 
order the various problems he 
is compelled to solve, and were 
to explain to you the principles 
by which he solves them. Sup- 
pose that one by one you were 
to work those problems out — 
returning to him every day for 
counsel and assistance— 

Granted that privilege, surely 
your advancement would be far 
faster than that of the man who 
is compelled to pick up his 
knowledge by study of theory 
alone. 

Under the LaSalle Problem 
Method you pursue, to all in- 
tents and purposes, that identical 


™ FREE 
SEND FOR THIS...BOOK 


plan. You advance by solving problems. 

Only — instead of having at your command 
the counsel of a single individual—one accountant 
—you have back of you the organized experience 
of a great business training institution, the author- 
itative findings of scores of able accounting 
specialists, the actual procedure of the most suc- 
cessful accountants. 

‘Thus—instead of fumbling and blundering—you 
are coached in the solving of the very problems 
you must face in the higher accounting positions 
or in an accounting practice of your own, Step 
by step, you work them out for yourself—uotil, 
at the end of your training, you have the kind of 
ability and experience for which business is will- 
ing and glad to pay real money. 


One-Tenth of All C. P.A.’s Are LaSalle Trained 


If you want more proof, remember that 
over 2600 C.P.A.’s—approximately one-tenth of 
all those in the United States who have passed 
the difficult examination for this coveted degree 
are LaSalle alumni. 

And knowing these facts, ask yourself if there 
can be any further question about the pra 
cability of this training for you—ask rathei 
the real question is not about the size of your own 
ambition and the quality of your 
determination. 

For Accountancy is no magic 
wand for the lazy or the fearful 
or the quitter—it offers success 
only to the alert adult who has 
the courage to face the facts and 
the will to carry on till the job 
is done. 

If you are that individual, the 
coupon below, filled out and 
mailed, will bring you free the 
information that may open up 
to you the future of which you 
have dreamed — 
come and succes 
getting that information? 


LaSalle Extension University 


Dept. 583-H 


book “Accountancy, the 
Drofession of accountancy 


Name... 


Address. 


A Correspondence Institution 


417 S. Dearborn St., Chicago 5, I. 
Please send me, free of all cost or oblij 
Profession 


that Paya tine abou the 


the 


‘your training for success in that field. 


City & Zone. 
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—e- ELECTRONIC KITS sw 
——®— For HOBBYISTS and EXPERIMENTERS —™— 


INTERPHONE HEATHKIT 3-TUBE ALL-WAVE RADIO 
2-WAY CALL SYSTEM KIT 1O-volt AC ee AVE 
this ‘a ‘good radio training. course 


An ideal way to learn radio. This 
Ideal call and communication 
system for homes, offices, fa 
torles, stores, ete Makes 
cellent electronic baby watcher, : Covers “regular broadcasts and 


kit is complete ready to assemble, 
with tubes and all other. parts 

easy to assemble with every : Short wave bands. Phu 

part supplied including simple ; F.cnerative circuit. Operates ioud 


Operates from AC simple, 
clear detailed instructions make 


Instructions. Distance up to 1/5  $,caker. | Battery mo 4 
Shipping Wt. 5 Ibs. mille, Operates from 110-V A.C. Aaa postage tor 3 Ibs 


3 tubes, one master and one ; Heathkit Beginners’ Radio 110-velt tyr 
$14.50 Femote speaker, HEGUMit Befinners: Radio, batters Whe 


“anse eauvaavon (2 tubes, ho rectifiers) 3 


Headphones for either type HS 30 per si 
2s! permanent magnet loudspeaker’ for either (pe : 
3 excellent home lighting plant, : 
operated by [wind propeller, water 


£ Complete kit to build a beautitul 

acttloseot 

Servicing television and FM radio. 6 

{Tubes including SBPI cathode ‘ray 
Oovel power Supply opt 

ea from. 110-V" 6 i 


gemand Sank MIDGET TRANSMITTER KIT” 
mplles iP suirat ce ete kit te mble a 1 Watt 
a; cures, © sesh at Compete samira ait 
© transmitter, includ’ nd crys 
57.95 Renee oe,cg oe ler Oa 
‘ Uae, eaten ne 
ap DYNAMOTORS IP oh ae 
otor operating & gener: 7 Batteries—add postage 
$1.95 Ser oie, tales ne not; $3.95 Oy rate 
Binamotor SHtoput 28 volts. or THE NEW 1948 HEATHKIT 5” 
5-95 ie il \— input 12 vote utpat; ¢,, OSCILLOSCOPE KIT 
ar echt ABS MAO algae 
95.98 nae vont fest wie, Sat 


GENERAL ELECTRIC TRANSMITTER-RECEIVER = Amplifiers and 19 cy to 30, 


FOUNDATION a cr i ae 


A, beautifully, constructed, tuner to buy 


Senet sant C wire FoR LiTeRATeHE Ox HEATING 
etc. at least $30.00 H UB INSTRUMENTS 
oe ae 


‘ 7 we $2.49 i learing ai pe, comfortable, kee} 
- $1.00 Stina uae: etree tees 
o 


ss. ‘Add postage for 2 1 


GENERAL ELECTRIC BC 645 oa 
TRANSCEIVER 132 TABLE MICROPHONE 7) 

A. brand new two-way com: / One of the army's nest built by i 

eis epnae Pa Bs ae $295 i 

Between house and cars, omee, ; Add Postage for 9 Ibs ; j 

| Rervice” trucks, i 

GE. CIRCUIT BREAKER 


"nthe 480 16 508 fe 
an 


Protect your electrical equipment, 
$2.95 Siminace’ tures 90 AME "220 "Volt 
with 13, tubes and 


rating. Add postage for 4 Ibs. 
conversion instructions to oper= 


Poesia Re ratis 
poplar WUPGIGAES $2.95 


1 Saisie Be ie HE a THIS AD 
/ vote ei Hee : 
($95 Eee ie ORDER DIRECT FROM THIS AD 
[as Eee 
Siddnames Misreltors: cern eae 
"PM Speaker for BC 615 $2.80 ; /# Meee 


0 Technician 
Spare Time 


with BIG KITS of 
| RADIO PARTS | send you 


ba Page Boot FREE 


FREQUENCY MODULATION 
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EW G-e 


exposure meter 
the meter with o MEMORY 
+++ and s0 easy to usel 


PRESS sorion 


of your finger 
does it! (High and 
low light range to fit 
ony scene.) 


stills, movies, 
color in only five seconds! 


TYPE PR-1 


$3250" 


in effect. Federal Tat included 


LECTRI 


‘Ask your photo dealer about it, 
ineral Electric, Schenectady 5, N.Y. 
DW-58 meter only 


GET THIS COMPLETE GARDEN 
AND LAWN CART SET 


INDS HEAVY HANDLING AND HAULING 


LAWN AND LEAF CART 


rican ates 


‘owns Has’ ekany other 


ualty for $798, 
included 


‘nih a complete se. WHE pv years wf were. 


CO., 8115 Ciinton Read, Cleveland 8, Ohio 
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| and righ ewi 


LAWN 


MODERN »mower 


PROFITS ~ 
— 


SHARPENER 


and 


A 
rok LAWN MOWER SHOPS « 
nxt sHors = vocxsuimns « & 9 
HARDWANE STORES + GOLF COUBSES + scHOOIS 
PARES. = MAYOIOUNDS = INSTITUTIONS. « 


CEMETERIES * AND ALERT INDIVIDUALS! 


Sharpens All Reel Type Mowers 
Gang * 10 s0 20 Minut 
‘No Extra Atta 


All reel type mowers, from S:inch edgers t0 36-inch power 
‘mowers, are quickly sharpened to extreme ends of both elt 
‘reel blades. Handle, wheels, roller and motor 


SALES! 


in grinding 
position. No extra attachments required. One lever puts 
mower or bed knife in grinding position, 100% steel con 


Send For Free Bulletin Now 11B 


MODERN MFG. CO. , 


SADENA I. CALIFORNIA 


Do you want 


..to go to College? 
or to enter a Profession? 


(amt sAnrming, Arey ria, Dr 
pa IL My Pla 
..or get an Office Position? 
parse, Wy MENT fe 
Se eal a eat 


Gentlemen: Send me FREE information covering special traln~ 
og in subjects checked below. No obligation ory" patt. 


ine 
Elec. ang Gan Refrigeration 
‘Air Conditioning 
Railway Traleleg 


\ 


Macao \ 


INE MANUAL. $2 AUDELS 


a 
ENGINE MA 
ING INE MANUAL. $2 
Se 
ete MECHANICS 
es 
Fane 


th ots 
"o engineers, opera a 


AubeLs Winin DIAGRAMS 
ustea actleal fasta oo 


flea) sopaiat It show clear how to wire nara fo prae= 
fet I Bul of eri. Bac eerie is 


ines a 
Me ee oe AN AUDEL GUIDE IS A GOOD FRIEND! 
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You Build Receivers! You Make Typical Defects Occur 
and Make Tests to Prove the Theory! 


LEARN RADIO 
to MAKE MONEY! 


LOW COST TRAINING — EASY PAYMENT PLAN! 


/ I Put You to Work with Your Hands to LEARN RADIO! 


You Learn at Home How to 
Build and Test Dozens and 
Dozens of Circuits — Simple ~ 


and Complex! rs 
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INVENTORS 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

‘The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the U. S. Patent 
Office. For that reason, the Patent Office advises the inventor, 
unless he is familiar with such matters, to engage a competent 
registered patent attorney or agent to represent him. We 
maintain a staff of registered patent attorneys ready to serve 
you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


Registered 
Patent 
Attorneys 


-___sti 
(Please write or print plainly.) 


CLARENCE A. O'BRIEN 
2% HARVEY B. JACOBSON 


82-€ District National Building + Washington 5, D.C. 
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Easy To Start Own Shop 
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ickide special training on. bow 
Operate Sour own Radis Soop. 


If you need part-time work to. help 
gut with tiving expenses while at 
bold beck ‘by heck of eaguey. Free 
employment tervice to graduates. 


SEND ‘FOR FREE BOOK 
Get the facts! BIG FREE BOOK 
fells about your future in Radio and 
‘Television and how you can prepare 
at Coyne. Dozens of pictures: No 
ebligation—no salesmen will call 


Established 1899 


MAIL COUPON TODAY! / 


B.W. COOKE, President 
COYNE Electtical and Radio School 
$00. Paulina St, Dept, 48%, Chicago 12, TI. 
Please send me your Big Free Radio and Television 
Book and all the facts. i 
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Letters 


Experts Approve 


Sir: 

Some time ago you were kind enough to 
grant us permission to reprint a feature 
from PopuLar Science, “Sandhogs’ Tough- 
est Job,” in The Laborer [Official Publication 
of the International Hod Carriers’, Building 
and Common Laborers’ Union of America. 

Please be assured that we deeply app 
ciate your courtesy in letting us use the ex- 
cellent story. 


J. M. Racspace 
Ransdell Inc. 
Washington, D. C. 


Tucker Talk 


Sir: 

We have just read your very interesting 
article on page 302 of your current [Febru- 
ary] issue, captioned “Plain Talk About the 
Tucker.” 

Frankly, we cannot understand the basic 
reason for publishing this article since it 
obviously has only one purpose—to discredit 
the Tucker and the Tucker organization in 
general. In order that we may have some 
plain talk with you, as the head of Popular 
Science Monthly Magazine, our company is 
one of twelve hundred reputable dealers in 
the Tucker fam: Down here in Texas, we 
speak straight from the shoulder and your 
so-called “editorial” comment on the Tucker 
is certainly not appreciated in this section 
of the country at least, and we are sure that 
there are several other million people who 
cannot appreciate the position you have 
en in this matter through your comparison 
of the Buick Dynaflow with the Tucker's 
method of power transmission. Up to this 
point, we were under the impression that 
your magazine was definitely nonpartisan in 
bringing your readers information about 
automotive improvements. Undoubtedly, 
you have inadvertently lost a lot of reader 
respect through publishing this article con- 
cerning the Tucker automobile. 

Perhaps, if you would send down one of 
your new reporters with a modern viewpoint, 
we feel that he could undoubtedly get the 
information he needs to satisfactorily pre- 


INVENTORS 


patent laws encourage the 
development of inventions 


The Rules of Practice of the U. S. Patent Office advise—unless an 
inventor is familiar with such matters—that he employ o competent 
registered attorney or registered agent, as the value of patents depends 
largely upon the skillful preparation of the specifications and claims. 

The firm of McMorrow, Berman and Davidson is registered to prac- 
tice before the U. S. Patent Office. Additionally, it maintains a staff 
of attorneys able to readily understand inventors’ disclosures, to advise 
concerning patentability, and to prepare appropriate specifications 
and claims for filing with the Patent Office. 

If an inventor believes he has an invention, a search of the most 
pertinent prior U. S. patents should be made and a report obtained 
relative to its patentability. Where such report indicates that the 
invention appears patentable, in order to secure protection, diligence 


should be exercised in making application for a patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS © TRADE MARKS @ ~— COPYRIGHTS 
142-G VICTOR BUILDING, WASHINGTON 1, D. C. 


Registered Patent Attorneys 
142-G Victor Building, Washington 1, 0. C. 


Send me further particulars os to patent protection and procedure and “Inver 
tion Record” form at once. | understand that this request does not obligate m 


Name. 


Address 


City. Stote. 


| i McMORROW, BERMAN & DAVIDSON 
9 


Jannnnnnnennnnnaaen==(WRITE OR PRINT NAME CLEARLY) =--==nn=-=: 
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25 Years of Success 
RTA’s long years of 
experience assure you 
quickest progress. If you 
are at all_mechanicall 
inclined, RTA can teacl 
YOU to MAKE GOOD 
in Radio-Television. 


SO GET THE FACTS! 

SEND FOR FREE [G3 Ys 
30-PAGE BOOK 

TODAY! 


RADIO TRAINING ASSOC. OF AMERICA, DEPT. PSE 

5620 Hollywood Blvd., Hollywood 28, 

‘Send FREE BOOK showing how to make 
lio-Television 
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through training by 


sent the Tucker in the manner in which it 
should be presented. It is only natural that 
the Tucker Automobile has a lot of men in 
the automotive industry worried and we are 
proud to be a part of this organization even 
though the part we play is very unimportant. 

James F. Picc 


Service Sales Co., Ine. 
Dallas, Tex. 


Sir: 

Congratulations on your editorial “Plain 
Talk About the Tucker” in the February is- 
sue. You are right in not publishing press 
agents’ claims as facts, 

I am a collector of automotive literature 
and have been a student of automobile de- 
sign for 20 years... . I have written let- 
ters to Tucker without getting a single fact 
about the car in return... . If the car 
will run, why not say how it runs? 

I like your policy and I hope you con- 
tinue it, 


Wirrrep R, Fran: 


Eugene, Ore. 


PS will be glad to report on the Tucker 
when we can drive it, as we did Buick's 
Dynafow. 


Wrong-Way Streteh 


Sir: 

I think Mr, Fiske [What's your 1.Q.—PS, 
Dee. ‘47, p. 185] was stretching his imagina- 
tion as well as his shelf. If he received any 
money for his suggestion, he had better run 


right out and buy a new shelf, as this one 
is at least four inches too short. 
E, P, Stucc 


Willow Grove, Pa. 


Mr. Fiske stretched his shelf, all right, 
but the cartoonist stretched the imagination 
by showing the middle of the shelf longer 
after being cut than before. Actually, it re- 
mains the same, but, being wedge-shaped, 
pushes out the two ends, making a longer 
shelf with a narrower middle. Try it your- 
self with a cardboard cutout. 


First Scientist—Aak? 


Sir: 

We were quite startled when we opened 
the February issue of PS and found our- 
selves looking at your editorial and the illus- 
tration of the bearded gentleman moving 


ADVICE 
for the INVENTOR 


The United States Patent Office advises the inven- 
tor, unless he is familiar with such matters, to em- 
ploy a competent registered patent attorney or 
agent as the value of patents depends largely upon the 
skillful preparation of the specification and claims. 


PRELIMINARY STEPS toward PATENT PROTECTION 


The Evidence of Invention form mentioned 
below is offered as a convenience to the in- 
ventor in making his disclosure of invention. 


The inventor should date and sign his dis- 
closure and have it witnessed by two or more 
persons who are capable of understanding his 
invention. The disclosure should then be 
mailed to the registered patent attorney or 
agent whom he selects to assist him. The dis- 


closure should be accompanied by a letter 
authorizing the patent attorney or agent to 
conduct a preliminary search in the Patent 
Office among previously granted U. S. 
patents for similar types of invention. ‘The 
patent attorney or agent then prepares a re- 
port of the probable patentability of the in- 
vention and recommends the further course 
the inventor should take, provided the report 
indicates possible patentability. 


Victor J. Evans 8 Co.... has a staff of experienced, regis 
tered patent attorneys available to assist inventors in the prepa- 
ration and prosecution of their cases before the Patent Office. 
The coupon below is suggested as a convenience to the inventor 
in starting action on his invention. 


VICTOR J. 
2+ + EVANS & 


Co.--+:* 


: Vrerber Vr. Grane : 


REGISTERED PATENT ATTORNEY 


340.— MERLIN BUILDING, WASHINGTON 6, D. C. 


Please send detailed patent information together with convenient 


Name. 
Address... 


© City and Seate.... 


“Evidence of Invention” form. 
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OF utmost importance 
© tO anyone considering enter- 
ing a technical institute, is that or- 

Banization’s history — also its facilities, faculty, and 
record of successful alumni, The Milwaukee School 
of Engineering, for 44 years has been training men 
for specific and substantial careers in industry. More 
than 35,000 former students now in industries the 
world over attest the career-building value of the 
Milwaukee School of Engineering, through its excep- 
tional facilities in buildings, shops, laboratories, 

ssrooms — and the comprehensive, ‘practical tech. 
nical courses under the supervision of its faculty of | 


72 specialists, 
1m 6 MONTHS 


SPECIALIZE '¥,°,"9"" 


Our time-tested CONCEN- 
TRIC SYSTEM enables 
you to build your career 
step by step. Each 6-month 
course is complete in it- 
self, yet prepares you for 
advanced courses. You train 
as long as circumstances | 


permit — until you reach 
the “top step” in your de- 
sired occupational objec- 


tive, 1,338 students now 
enrolled from 48 states 


gree 
Majer in Mochinery or J and 13 overseas countries. 


Terms Start July, September, January 
“MILWAUK €€ ae 


nL oF ENGINEERIN(S 


A Technical Institute 


MAIL COUPON TODAY! 


Milwaukee School of Engineering, Dept. PS-548 
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the rock. We still don’t know whether to 
credit telepathy or coincidence with an as- 
sist. 

I have used this illustration many times 
in talks on conveying systems as a possible 
beginning of the art of mechanical handling, 


and late this year we came out with a slide 
film for college use in which we used the 
cave man as our illustration, Your man is 
handsomer, I must admit, than Aak, our 
hero. 

I think you will be amused at the paral- 
lel so am inclosing a close-up of Aak [above] 
and the first few frames of the film [below]. 

R. C, SoLLENBERGER 
Conveyor Equipment Manufacturers Assn. 
Washington, D. C. 


Since we were both trying to begin at the 
beginning, it was only logical that we should 
both start with “A” for “Aak.” 


Why Doesn"t Henry Spin? 
Sir: e 

On page 140 of your Febru issue, a 
picture appears with the heading “Ramjets 
Hoist Little Henry.” As far as I can see, it 
appears to have only one prop. Pray tell me 
why the body itself does not spin around? 
1 always thought a helicopter had to have 


YOUR OWN HOME BY 
BUILDING, TESTING, REPAIRING 


money-making busi Repair all 


hould pay f0 


# (7 New Electronic Kit Does All 
> 


AND BEST OF ALL ILL SEND It TO pau 
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© Electrical s@ Weshing 
Circuits Machines 

© Motor © Motors 
Windings # House Wiring, Name 

© Shorts ere 

Address. 
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Folding 
=~ CAMP 


“Ido my cooking with a Coleman Camp 
Stove and light up the camp with my Coleman 
's Mr. Robinson."The good old days 
of the campfire are mighty fine to think about 
-but the smoked pots and pans, the smudged 
food and the cut and burned fingers have for 
‘me, at least, gone into the limbo of past events.” 
NOW—COOK WITH GAS ANYWHERE 

‘Take a tip from famous outdoormen who make 
outdoor life their business — and 
have more time for fun with a 
Coleman Folding Camp Stove. 

ooks like a cty-gas stove—lights 
ea 


instantly. Folds uj 
suitcase. Folding figh Stand extra) 
holds stove at convenient height. 
‘Ask your Hardware or Sportin, 
Banyto Cary Goods Dealer fora decnoateadon 


FISH LATER— 
Have More LUCK with a 


‘Coleman Floodlight Lantern gives you more 
time for fun—better luck! Lights up 100-ft. 
area. Safe—a 105-mile gale can't put it out. 
‘Ask to see it demonstrated. 


Help Prevent Forest Fires — COOK SAFELY 
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either another main rotor or a tail rotor to 
overcome torque. . . . 
Custos L. Rossrren, Jn. 


Roxbury, Conn, 


“Little Henry” isn’t a normal helicopter, 
remember. Its motive power is in the rotor 
itself and doesn’t need a fuselage to push 
against—which is where torque comes from 
with a reciprocating engine. Besides, there's 
that big vertical tail stabilizer. 


|, or Bearcats? 


Sir: 

While reading the February issue of Por- 
ULAR Scrence, I came across an article on 
page 124, and some of the information seems 
to be wrong. The planes on the flight deck 
are not FM-2 Wildcats but F6F Hellcats. 

I was stationed on a naval air base oper- 
ating FM-2s and aboard a carrier operating 
F6Fs, as shown on the carrier's deck. 

Chances H. Mayen 


To help unscramble its “cats,” PS de- 
cided to call on the Navy—twhich comes up 
with still another one: 


Sir: 

The plane pictured on page 124 of the 
February PS is an F8F Grumman Bearcat. 
There is no other plane having a four-bladed 
propeller, straight wings, and the bubble 
located in such a way, Five specialists in 
the Aviation Section all agree. 

Compr. Wittiam J. Levenen, U.S. 
Office of Public Relations 
Department of the Navy 
Washington, D.C. 


Profes: 


Sir: 

I plan to make a short speech illustrating 
the material covered in your article on the 
Buick Dynaflow drive [Feb. 48, p. 113] in 
my seminar class at the New York Univer- 
sity College of Engineering. 

I would appreciate it immensely if you 
could supply me with diagrams similar to 
those in the article but magnified approxi- 
mately five times. 


PS on the Platform 


Joseru Mancus 
Port Chester, N. Y. 


PS is happy to help N.Y.U. and is sending 
Mr. Marcus enlargements of the diagrams. 
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ts} — 
TRAIN BOTH AT HOME > 


‘What's YOUR ambition? Better pay? An interesting job? 
‘Your own business? They're all waiting for you right 
now in Refrigeration and Air Conditioning! The tremen- 
dous growth of this great.industry is almost unbelievable 

+ and a growing industry needs trained men. If you're 
mechanically inelined and like to work with tools ... Re- 
frigeration and Air Conditioning offers you a bright fu- 
ture, In a few short months Industrial Training Institute 

-, America’s foremost school of practical training—will 
prepare you to step into a good paying job with plenty 
of opportunity to advance. 


Under the famous ITI 2-Way Plan you get all the fun- 
damentals of Refrigeration and Air Conditioning at home 
«during spare hours, Keep your present job and income 
‘While trainin. Upon completion of your ITI Home Study 

you. come to Chieago, with transportation paid, for 

ULL FOUR W! of practical training in out great 
‘shops. You actually work with the same kind of equip= 
‘ment you'll meet on the job. 


NOW. 


Find out what's ahead for you in 
Refrigeration and Air Conditioning. 
See how simple to study at home 


Residence Training 
fully approved under 


AND IN IT'S BiG SHOP: 


ITI Training is best for you because it's really complete 
ag including the huge field of Warm Ale 


Sr servicing repsiring: etal and rebaild= 
‘and commercial equipment. The ITI gradu- 
‘isle qualifed tobandle any practcel Job inte industry 


‘with over $800,000.00 invested in training equipment an 
facilities, offers you the training you need for a flying 
start to success. 


ing is eaay to grasp, simple, 100% 
‘ematies or complicated theory. 17 
artes 

iT 


IT's Job 
you find the job you want. 


MAIL COUPON TODAY FOR £79 bas: 


‘Mr. €. Smith, President, 
INDUSTRIAL TRAINING INSTITUTE 


and prepare yourself for a fine job the G.L Bill. ~ amine | 
with a splendid future. It's all in our | {TislseTRAINS AMBITIOUS | Seyi, ca cnicnso 28, 

fascinating, illustrated FREE book, “©™ [elects rath! Please send me PREE the 

“Your Future in Refrigeration and Electricity and Industrial AirConai 

Air Conditioning.” Just fill out and Electronics {information about the opportunities for 
mail the coupon for your FREE *Machine Drafting & Design tion. 

copy. Take this first step today. _» Precision Instruments 


p BEY Get aires 
INDUSTRIAL TRAINING INSTITUTE 


(Conaitening institute 
2150 LAWRENCE AVE., CHICAGO 25, ILL, 
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Embry-Riddle course: 
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in design engineering 


types of drafting ond 
Embry-Riddle has trained almost 40,000 civilian 
and military students... and has always found 
good jobs for its technical school graduates. 
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Embry-Riddle’s expert stoff trains you in fully 
equipped classrooms and laboratories for all 
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work on live aircraft. 
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TELEVISION and F-M RECEIVER 
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‘engineer designs aircraft for specific 
per san design your career, your future, 
Ee swouity ead wacouee: Choose the Sold att yomapy 
with years of growth and tremendous size ahead. That's 
Aviation. Choose a protession vital to that field—Aero- 
nautical Engineering or Aviation Maintenance. 


In either of these two key divisions of Aviation your 

19 duties, good earnings 
1, rapid advancement, earlier independence 
and security, gratifying personal achievement. 


Train at Northrop 
This design for your career in Aviation is a 
practical design... {or you are trained by 
‘@ division of the company that developed 
the Flying Wings and other famous aircraft 


<n organization that is itself a major 


‘employer of engineers and mechanics, and 

knows how and what you must learn. 

In only 2 yoars (less time, with advanced standing) 

you can complete the Northrop Aeronautical 

Engineering course...a technical institute curriculum 
Professional 


Tread opportunlies open to you with Nortrop talaing 
send coupon now. 


APPROVED FOR VETERANS 


NORTHROP 
Aeronautical Institute 


Division of Northrop Aircraft, Inc 
1525 East Broadway 


Hawthorne, Los Angeles County 
California 


Please send me the Institute catalog and complete 

information, including starting dates of classes 1am 

interested in) Aeronautical Engineening 
(ClAireratt and Aircratt Engine Mechanics (ASE) 


per 


Practical Shop “Tratning 


REFRIGERAT 
AIR CONDITIO 


and/or 


PRACTICAL ELECTRICITY 
MAJOR APPLIANCES 
Service, Maintenance, Installation 

Write for Detells 


COMMERCIAL TRADES INSTITUTE 
202 SO. 20TH ST., BIRMINGHAM, ALA, 
Veterans Inquire About GI Training 


ENGINEERING 


DEGREE IN 
27 MONTHS 


LEARN feiins 


ages 


CARTOONING 


AMAZING DISCOVERY! Corrects poor penmanship tn few days 
“oie impron ec hours, TEN BAYS TRIAL ALLOW 
‘Write ©” Oumen ‘St. Louis. Mo, IMMEDIATELY. 


Mew Desig ins in 


Modernize Your Gun! Improve Your Score! 


Mont durable grips made. Pos 
Brea ai « 


Low prices, FREE 
Broadway, Dept.S-5, Chicago 40,1, 


RAISE HAMSTERS 


new wonder animals from Syria, 
often called Toy Boars Deightfal pets 


ames 


Brapane wean thom: baboon Seed 
Jade ot Tag cage mong rpm 


iy 
Check one’ 1] Veteran 


Loam 
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where. A profitable and interesting hobby 
siness. We fumish breeders and instruc- 
Write today for free 

MAMSTERT. 1540 BASIL ST.- MOBILE, LA. 


NOW. vou can LeARW 


Lets You EARN 


in your spare time at home .. . and thus insure your 
future earning power. No loss from your present 
work! No previous mechanical experience needed! 
As an expert Watchmaker you can, enter an un- 
crowded field with big pay possibilities unlimited. 


Actual Watch Repairing With Each Lesson 


i 


on. We turn 
‘acttial watch repair 
jearn how to take any Wi 


expertly 
. Tt has taught and i 
Pepairing. It can do the same for you. 


Testimonials From Our Students 


mplete a 


ever ntudied™. C. L. Doud, Oreg. 
from our enthusiastic students in our 
TRAINED WATCHMAKERS 
Your Safeguard is Now In Demand 


ve gapeialze’ BE YOUR OWN BOSS 


IN AN UNCROWDED FIELD 


While You Learn 


Enroll Now For 


WATCH and 
WORKING TOOLS 


included as part 


of you 
OUPON NOW 


iE LITERA 
/ATCH REPAIRING. 


TURE, on your Spare Ti 
Tunderstnnd no aalesmns 


ur course 
FOR FREE FACTS 
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REDUCE SGLARE 2 


FOR DAY 
OR NIGHT 
DRIVING 


DRIVE WITH GREATER EASE NIGHT AND DAY! 
Reduce eye strain caused by headlights, sun, haze, fog, 
rain or or with the new Royal-lite glare shield. 
DEALERS Optometrically correct 
nieve No loss of pty perception 
Shows natural colors 
i, sijanaor See 
\ Easy to install 
Write for ad information. 
seit SENIOR 6” x 14” $4.95 
ROYAL-LITE JUNIOR 4” x 8’ $1.95 
TODAY —Postage prepaid when 
ce accompanies order 
ITE iSALES CORPORATION 


the Joan gift 
FOR THE NEW 
GRADUATE 


The Best Handy- 
Sized Dictionary 


V7 souters Coltetintn 
W is cased on “The 
preme Authority 


pages; thumb-notch index. 
Gift bindings in cloth, fab- 
, and leather, from 
$5 to $10. At your book- 
seller or stationer. 

G. & C. Mexrramt Co. 
Springfield 2, Mass. 
fe Contifi Your Books 


WEBSTER’S COLLEGIATE 
A Merriam-Webster 
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EARS BER EW Late PROFESSION | \~. 


Bays, Men & Wonen, 18 to 7 


FRANKLIN CREDIT SCHOOL ie eator 


oun Tet ROANOKE, VIRGINIA 
FREE 
Boox [lai 
Wee today for FREE 48-page book,"THE LAW-TRAINED MAN,” 
kh, seen ban ts tae oe ced ts es ames eat 


through the Blackstone course prepared by 60 well-known law 


‘authorities, We furnish all material including 18-volume 
Modern American Law. library. Many ‘successiul attorneys 
our graduates. LL.B. degree, Moderate cost easy 


foney-Back Agreement. 


LACKSTONE COLLEGE OF LAW 
mer Tisttenton Founded iw 1090" 


of ish 
2. FREE 
ee 
oe 


LECTR CITY 


ON REAL EQUIPMENT 


Why Spend Years Preparing for a Good Job? 
Train Quickly at COYNE—Be Making Real 
Money While Others are Still Puttering Along! 


GI Approved—Finance Plan for Non-Vets 


COYNE 
G.I. Bill. Ni 


B. W. COOKE, Pr 
COYNE ELECTRICAL 

AND RADIO SCHOOL, Dept. 58-73 
500 S. Paulina St., Chic 1 


i PREE 


FLECTRICAL AND RADIO SCHOOL 


73,Chicago12 


NAME 


ADDRESS Deere. | 


city SE see: | 


WAR SURPLUS 
OPTICAL BARGAINS 


ASSEMBLE YOUR OWN BINOCULARS! 
Save More Than '/ Regular Cost 
GOVERNMENT’S 7x50 
BINOCULARS 


COMPLETE OPTICS! 
COMPLETE METAL PARTS! 
‘WE SUPPLY 
FULL INSTRUCTIONS 


purdy Binocular 
‘Gage is optional with 
Ga sek of Betas arte 
Stock 7042. 

otal 


‘and Prisms you need for assem 
re in excellent condition—pertect 


ortea! If yon inocular Optics 
Parts, add 20% Federal ixcive Tax to above prices 


ARMY'S ¢ 6x30 eee 


METAL 
root model) 


Stock FB30-N. 
plus $8.00 tax—Tetal—$48.00° 
TERRIFIC BARGAIN—BUBBLE SEXTANT 
Sextants coat Govt. about 
at our price of $14.50. Wooden carrying 
fe’ Included. Wartime. used but COMPLETELY MEPAIRED 
AND COLLIMATED. Return within 10 days for full refund It 
isaatiafiod, Directions for use accompany shipment 
‘Stock 7024-N. + $42.80 Postpaid 
SEXTANT as above, but BRAND NEW and with Auto- 
ind lilumminated Averaging Disc f 
3217. Perfect working order ua 


$22.80 Postpaid 
ELESCOPE- (Commercial Surplus) 
‘Objective Lens. Sturdily constructed of 
ends to 9°. Complete with carrying case 
, Ted Postpaid 

piece raneiag foe 


GALILEAN 


ieende Pine 
le ! 
a 

Order by Stock No. Satisfaction Gverante J 


EDMUND SALVAGE COMPANY 


©. AUDUBON, NEW JERSEY 


World’s Most Powerful 


AIR PISTOL 


ACCURATE! PAST! HARD-EIT- 


MING eipensively made bis 
ton-tyoé blstal fpr use by experts 
Hooumolnn. 0%: oc. 18:5" lone: 


pete 
Borer 
be cae aia ES 
se ee 

‘your dealer cannot supply, write fer free beotiet, Dept. PS-5 
HY-SCORE ARMS CORP., BROOKLYN 1, N. Y. 


32 ropuak science 


Be A MASTER PLUMBER 


Earn$15To $50 ADay 


DON'T ENVY THE PLUMBER—BE ONE 


gusraniiey outs pen et reais Dee ne bn 
ferent Roches i ples Dasebes tree ov 


fRieabine, wpe TOOLS Ce 


Pag “in one of the finest eautpped a achgake 


Univensat PLUMBING SCHOOL | 
819 MOLMES STREET 


CHEMISTRY 


LEARN AT HOME. ...Chemi 
thousands of good jobs in industry, business, science. 
enables you fo master proclical chemistry. it’s. the ONLY 
home ‘study chemistry course which enables you to learn by 
performing. actual exper ee yet ad 
Fatus supplied with the course—in addition to your IPC text. 
book studies. Compares with recognized college courses in 
General Chemistry. Write today for free descriptive booklet, 
INSTITUTE OF PRACTICAL CHEMISTRY 
2 PROSPECT AVENUE, HAGERSTOWN, MD. 


i ARTOONS| 


I knowledge is 


sential for 
c 


ELECTRICAL ENGINEERING. 


Fert tan Yau tbe ee ar 


ARTISTS MAKE MONEY 


Do you lke to draw? Send name, address, age and occu 
pation for FREE ART TEST, to find out your ability, 
ART INSTRUCTION, INC. 

Instruction Bide., 


s148_Art 


Far bese 
"Ne" ablation 


gsr i 
AmuranSehalot Potogr@r. 138 Milan Ane, Dot ibs Ear 8, 


ODs - >; 


B&I MANUFACTURING CO. 
Joept. M — Burlington, Wis. 


makes False Teeth THT 


Makes Joose dental plates ft 
snugly and comfortably. 
LASTS for MONTHS! 


MACHINE 


CAPACITY 1000 BLOCKS PER DAY 


CINDER AND CEMENT BLOCKS IN BIG DEMAND . . . 
SELL ALL YOU PRODUCE TO CONTRACTORS, BUILDERS, 
SUPPLY YARDS AT 15¢ TO 25c EACH. EASY TO START 


te deliver 
Wonderful Book- once for further 


deteils, sent Free, without obligation. 


tet “written ‘ond TERRITORIES OPEN—DEALER INQUIRIES INVITED 
Stall of Experts w BAG CONCRETE 
ons 299 


COMPLETE 
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NOW! All 5 Famous 
JOWETT COURSES ( 


menor, Bi eee 
COMMANDO-TOUGH 


OR at won’ 'T COST You A CENT! 


Melp Bring Crooks to Justice Through 


CRIME “DETECTION! 


STUDY AT HOME for Personal Success 
and LARGER EARNINGS. 39 years ex- 
pert instruction—over 108,000 students 
enrolled. LL.B. Degree awarded. All 
text material furnished. Easy payment 
plan. Send for FREE BOOK NOW— 
"Law and Executive Guidance.” 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 89-75 G46 N. Michigan Ave. Chicago 11, Hl, 


PHOTO BOOK 
Beanoescrtent ne 


7 « 4 

i8 
wey ® 

. George Ff. 

8 hewn 

‘Sorempion ot 

© Gompiom 

' 

© ame 

: 

s 

s SBARBEE Lien aw combine 
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sa C27 INTO) 


DRAFTING 


The Draftsman Plays a most 


~_/4 |, Important Part in INDUSTRY 


Practically everything that’s built or manufectured these days 
DRAWING OUTFIT INCLUDED =i ccnstrutced fom blue print drawings prepared by the drafts 
with Drafting courses. man tie be tue REY mee be abeeck Neo aoe slaniees 


be built, no bridges erected, no buildings constructed until 
All the tools you need including fold- od, 
ing drawing table. With them you can ‘he draftsman has completed his work 
put your idens on, paper quickly and Drafting. is clean, itereaing, profersonalayne work. The 
With accuracy, With training you are draftsman is paid well co start. ‘And he has real opporvuni 
All set to master Drafting in months, for advancement to high-pay jobs in Engineering. The tre- 


not years—at home. mendous production programs ahead in industry will require 
tees Sears! tinea ech 4a today, for free information, See what this taining bas 

lor at the College in Chicago) fone for others, what it can do for’ you. Simply MAIL 
A ee Tone OF Phoeant heme geiay COUPON TODAY’ in an envelope oF use a penny postenrd 
every week—that's all. With Chicago 


Tech's help. you train yourself, step - MAIL COUPON NOW 

by step. This tested method—devel- 

oped over 44 years of C.T.C. progress 
prepares men for good positions in 


petits 
CHICAGO 

TECHNICAL COLLEGE 

E-225 Tech Building, 2000 South Michigan Ave. : 
Chicage 16, Mlinols : 


TO THOSE WHO THINK LEARNIN 
MUSIC IS HARD 


Just strike these wotes and you're playing the beginning of the “Merry Widew” Waltz 
Look at the diagram, The 
first note of the music is 

D.”" Following the dotted 
line to the keyboard you'll 
find “D" is the white key 
between the two black keys 
near the middle of the key- 
hoard. Now read below 
how you can learn to play 
y instrument quickly 
ad canily. 


EASY AS A-B-C— COSTS JUST A FEW CENTS A DAY! 


Perhaps you think learning music is 
ionuer! Long hours of practicing 
“You have no excuse for not getting starved toward musi 

gong times nave! For throueh an eany method vou can now learn 

fo lay right at home—without  teacher—tfor a few cents a day. 


Learn to Play by Playing 


| 
| 
! 
! 
! 
4 


Pont, delay, Send now for our illustrated Free Booklet and 
"Print and Picture” Sample which fully explain this remark 
able method. So decide which instrument you want to play and 
ail the coupon today. "U. 8. School of Music, 85 Brunswick 
Bidg., New York 10, N.Y, 


by playing real tunes. by 
Rote. ‘First you are told how 
to do a thing. Then a picture 
shows You how. Then you do it 
Yourself and wear it. Remem- — # Name 
ber. don’t confuse our method 

with “any. system claiming to 


Yeach “music “be ear” or bs § City 


telck methods, We teach 
play only from real not 


Save ze—stick Coupon om Penny Postcard 
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Learn to Write 


Short Stories, Mysteries, Articles— 


VALUABLE Free Lesson Shows How You Learn at Home 
BOOK OF 


150 ELECTRICAL 
SHOP PRINTS 


‘AND WIRING DIAGRAMS 


‘The demand for writers Is creating sTeat new opportuntties for people 


cally, Vet for G.1, Training. 
PALMER INSTITUTE OF AUTHORSHIP © Desk U-58 
1680 N. Sycamore © Hollywood 28, Calif. 


| SEAM MER? ua 


Bak 
Nearly depromions 


ity sound foundation 
FREE BOOKLET “Oppert 


Hundreds of money-saving values at today's lowest 
prices—for your every need. 

FREE CATALOG of Refrigeration, Radio, and electrical 
Supplies. Send for yours at once! 


‘asy to Plate CHROMIUM. 
oat, SILVER, NICKEL, COPPER 


‘WARNER ELECTRIC CO, 1512 Jarvis Avenve, Chicago 26, Dept. 5-16 
[ Gentlemen: Send Free Sample and Details to: 


| No 


werything falled fo tring even 
porary relief trom scales: lonione nad itching? Thess ete 
ay for FREE important information. You need invest one 


EACOL CO., Dept. S-5, Box 3583, Cleveland, Obie 
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Us OM 


growing Institute, America’s 
wasual op- st plastics school 

ing, success ted in beautiful 8% 

in the years Comprehensive Ho 
ahead. 7 », with plastics Training Courses to prepare you in your 
know-how wi important, well- spare time at home for a career in 
paying positions. YOU can be one plastics, You can enroll immediately! 
of them Mail the coupon below Write Plastics Institute, Dept. 
for a big, coloriul, free cata s 


log on Plastics and compli 


APPROVED FOR VETERANS 


WHICH OF THESE Segacezaedéey 
INTERESTS Za MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
help you to reach your goal 


just as it has helped others 

as feertaesieerems CHECK, CLIP AND MAIL COUPON NOW 
years. Check the coupon at 
right, add your name and ad- 
dress and mail it at once, The 
school will send you details on 
its training plan and outline of 
study prepared by specialists. 
There is no charge, no obliga- 
tion, so send the coupon 
immediately. 


‘Aviation 
AMERICAN SCHOO ye 


Dept. 6-546, Drexel at S8th Street, Chicago 37 Bl cit... 
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AUTO BODY & 
FENDER WORK 


REFRIGERATION 


AIR CONDITIONING i Aa 
_- DIESEL 


These fast-moving mechanical trades offer 
many fine, big-paying jobs in big cities and 
small towns. As a result, there is a steady de- 
mand for qualified men... men with training, 
to grow with these industries ... perhaps have 
businesses of their own. 

EI training ts available to, mechanically 
between the ages ‘of 11 and 60. You can 

struction in your spare time 

it job. This Is followed by actual rahop' practice 
rn. Coatly ‘euuipment 


ined_men 


‘by methods that 
many micceastut radon 

ce courses oo, offer the same careful training 
ame costly exulpment for the shop Work. 10 
ening classes. a 

Don't delay another day 

below for F e 


Act Now! 


Send tn the coupon 
els on the UET teaining and “opportu 
iaying trade you preter” Bon't watt 


U.E. I. Training Opportunities 


ventals to installation and repa’ 
rvice of all” commercial and 
metic types. 


equipment, 


Men who Know Diesel teach en- 
eration, fuel systems, aux- 
equipment, re 


UTILITIES 
ENGINEERING 
INSTITUTE 


cuicage 14, LINOIS 


Bi seen 
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STEP INTO THE AUTOMOTIVE 
INDUSTRY — A TRAINED MAN! 


PRACTICAL SHOP TRAINING 


AUTOMOTIVE MECHANICS 
BODY and FENDER REBUILDING 


If interested write or wi 


ATLANTA MOTIVE TRADES 
INSTITUTE ,c,252 5 


gorham momsy 
Rew vork 35, ¥ 


) FOR INVENTORS 


Hundveds of 


‘oe 
products, 
‘Complete Information, tree. 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D.C. 


Whether an invention is patentable can be substai 
U. 


termined by a. search of fatent records. Without 
Obligation, write for information explaining the steps you 
Should take to secure a patent, 


HN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian Building, Washington 1, D.C. 


ATENTS/ 


AND TRADE MARKS |= 
A.SNOWE CO. 


ERED PATENT ATTORNEYS 


REGI: 
48 suow 


AMERICA’S GREATEST ELECTRICAL SCHOOL.OFFERSeYOU 


yeces of ACTON 

ELECTRICAL aan 

MENT to Lead 
It's Easy -“LEARN-BY-SEEING” MOVIES warion's > 
It'sFast-"LEARN-BY-DOING” METHODS (prone Ag ae 


Meee ELECTRICAL 
pt EO SCHOOL MAIL TODAY ~*y 


Seme all-around training you ‘get at r Le FOR QuicK 
M.T.I, NOT A HOME STUDY COUR: . You get 7 = ACTION! 

factual “hands-on-equipment” training in great MODERN 

SHOPS in Detroit. No previous experience necessary, r 

Learn HOUSE WIRING, A.C., D.C. MOTORS, ARMA- 228) W, Fort $1., Detreit 16, Michigan 

TURE WINDING, POWER PLANT WORK, etc. New jae : 

classes start every few weeks. Part time work available. send ie TAS Sie colon IOI 
Living arrangements made. TC. tem 2501, Send speci! information, 


NO COST TO VETERANS Train at Gov't, expense. Receive | — () Menied, Single 
S75 to $120 month while learning. Coupon brings details 


L 
MICHIGAN TECHNICAL INSTITUTE 1 


Department PS-5, 2281 West Fort Street, Dvirelt 16, Michigan 


‘APTITUDE re Se 


cons! You get 1 pertonal report 
ire prosperity: (for wea, woo 


Sosy Woscwere ate seeen Senna Valparaiso Technical Institute, Dept. 503, Valparaiso, Ind. 


BIS ELECTRICAL TRAINING 


MICHIGAN TECHNICAL INSTITUTE, Dept, P58 


Intensive 82 weeks’ residence course in fundamentals of industrial electrical 
engineering, including radio, electronics. Prepares for technician, 
. Approved for veteran training. 54th year. Enter July 26, 

Catalog. 
7608 TAKOMA AVENUE, WASHINGTON 12, p, ¢,——————» (__ 


U. S. GOVERNMENT JOBS! 


AS HIGH AS $3,021 FIRST YEAR 
Many Permanent Appointments Being Made 


Veterans Get 

eran eet FRANKLIN INSTITUTE, 
jerence/ (Not Government Controlled) 

Prefer “] Dept. B80, Rochester 4, N. Y. 


engineering 


ELECTRICAL scHooL Nov: 


/ Sirs: Rush to me, without charge, 
[GORY of S-page book, How to Get 
mony / U.'S. Government Job,” list of posi- 
tions, and full particulars telling how 

/ to prepare for them. 


_Slerks—Meat ca NAME. 


ae =< 
peerier Wetteestenee | appRese ver? 
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Learn to Repair 
ELECTRIC 


APPLIANCES 


Prepare now for a permanent future, inde- 
frome: Teatisestesy foe 8, paces eras, fates 
4a your (reches vous darian your spore tame; Bow toe 

£ spare faints inches vacuum cleaners, ee 
TIME frie ran 


FRIGERATION and HOUSE WIRING, 
OPEN YOUR OWN SHOP 


Bor the man who fs handy with 
took 


PACIFIC TRAINING SCHOOL 
‘ALT So, lrosdway, Dept, 5:85, Los Angeles 3, Call 

Dear Sirs:, Please send me, without obligation, your free 
booklet and complete details 


Name. 
VRdMlih sia nines 


Ie - Sate 


Every operator 
and mechanic 
Deeds -AUDELS. 
AUTO GUIDE. 
‘This book saves 
time, money and 
worry. Highly en 
Gorsed. It pre 
sents the whole 
fubject of "auto 
Basie 
beineiptes 
‘3—Operation 
service 
5—Repair 
andy Size, 
Easily 
understood. 
NEW FLUID DRIVE, HYDRAULIC SHIFT 
AND DIESEL ENGINES FULLY COVERED 
Over 1500, pares—1640 itiustrations showing inside views of 
fern car, trucka and busos with instructions forall service job. 
‘ABKTO SEE T= To Get This Asniatance tor Yourset Simety 
iti Soe ah Coupon rocay 
COMPLETE ¢ PAY ONLY $1.A MONTH << 


pa Sooo 49, West 23rd St, New York 
Jarnen romit 41 masini unt price of'8 ws ane’ Olsens 


{Employed by. —-an===nne=: 
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BE FAIR TO YOUR HAIR Was beer 
looking hair? Embarrassed, by falling dandruf, 
itching scalp? Then try VITABRUSH, new electric 
driven scalp brush that gives your scalp a vigorous 
and invigorating “workout” in just three minutes 
of fun. Cleans scalp. Stimulates blood supply. 
Restful, Pleasane. Wite mday for complete in: 
juaranteed offer. 
Bidg., Chica 
‘AND NOVELTIES 
‘AT HOME! 


formation and satisfaction. 
Hershey Mfg. Co., 3799 Fiel 


MAKE JEWELR 


your Kitchen table? 


x 4550-RS, Cors 


of panting 


ewe iving fail detalle ata ‘i 


NCE 

needed by man- 
iG YOUR IN- 
fhave a tre: 


wvENTION ‘Senvice 
‘Gakland 4, Cali 


Say You Saw 
It In Popular Science 


FLOCKING or SANDBLASTING GUN 


aa Sa 


RUPTU RED? 


Get Relief This Proven Way 


Why try to worry along with trusses that gouge your 
Heab—preas heavily on hips and spine—enlarge opening — 
fail to hold rupture? You need the Cluthe. No 

of cutting belts, Automatic adjustable pad holds at 
opening—follows every body movement with instant 
ereased support in case of strain, Cannot slip whether 
work or play. Light. Waterproof. Can be worn in, bath. 
Gend for amazing FREE book. ‘Advice To Ruptured.”” and 
details of liberal truthful 60-day trial offer. Also endorse 
ments from grateful users in your neighborhood. Write: 


Cluthe Sons, Dept. 14, Bloomfield, New Jersey 


industry at 
‘Schools proved Master Shop Method 
inin me a qualified Diesel, Auto- 
motive and Allied Me ‘chnivian equipped to. step 
® this opportunity field on a sound, practical b 
National Schools-trained Diesel 
and Automotive Technicians Are in Demand 
Established Technica 


practical, 
nar helped National Trained Men win success everywher 
‘MAIL OPPORTUNITY COUPON FOR QUICK ACTION 
BOTH HOME STUDY AND RESIDENT TRAINING OFFERED 
MATION AE SCHOOLS 


NATIONAL SCHOOLS, Dept. Pspes aia 


4000 South re 
ter Angeles 37, Californie, 
Mall me FREE the book, YOUR FUTURE IN DIRSEL, to- 


= ether with the Sample Lemon: I understand {may keep 
xc zam.tax W © Sna'Ste the information ‘with no obligation 
ey toe 
ADDRESS : 
STATE 
ortd War t 


yee 


Never Touch 
—Can 

put in Boiling Water, 

Housewives Like It. 


Read What Others Are DOING! 


“Enclosed you will find 56, oder foprosenting OE 

outa” work dn: Monday’'and ‘Tuesday. se 9% 

“Enclosed are twelve ‘orders secured after supper 
a." 


Housewives are Enthusiastic 


ryone that sees the qutstanding Cell-\fop i 
ly wants one. That's the reason why out d 
age eo ascezasfal Vou aaa avertieaulvantage of 
: Stat step 
Jour Volume Seles end Profs, ad 


© We Teach You How © 


Sales QUICK, EASY Every Locality Gets dove ender DOES THE 


SALES ARE EVERYWHERE 


Sells quick to Taverns, Clubs, 


t ‘WORK OF 

Hotels Hospitals, Stores, Restaurants, Large ao Snail Build: 

Hol, Mean, Soren evinurant, age and Ural Ball; Moppme, DUST. Og N 
~ Note the Drain Bracket in the illustration . . Th ING or WASHING = TOOLS. 


aera INT 
THe WATER . "Makes no difference what 5 
Will Like this proposition. «Your name on Get Choice 


bring you FREE PARTICULARS. 


Tertitory Holds 20 times 


CELL-U-MOP CO., Dept.PS-SFREEPORT, Ill. Now! ah 


p> cine 


may i948 4D 


acquire 
NIGHTS AT HOM 


LA L.L.B. DEGREE 


LaSalle's famous Law Library—used as refer 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur 
at home, for busi- 
ement. 
volumes, compiled by 
leading professors and laveyers, cover the whole 
basie field of Law in condensed, orderly, sim- 


dling legal pre emorizing rules, 

Send for two FREE 45-page booklets, 
‘Training for Leudership,” and “Ev 

ons about Law and its vi 

le Law graduates 


LA SALLE EXTENSION UNIVERSITY 
‘A Correspondence Institution 


4175. Dearborn St. Dept. S83-L —Chicoge 5, ILL, 
Send me sour two FREE booklets deseribed above, 

without obiigation 

Name 

Street. 


NOW! YOU CAN HAVE YOUR OWN 


ELECTRO-PLATING Business 


Plate GOLD - SILVER - CHROMIUM, ete. 
‘W's Profitable - Simple - Pleasant 


business! You con plate on 
metols ond non-metals with 
the VARI-PLATER. Your cost 
is low, profits ore BIGI Don't le! 
hi making opportunity 
v0 by! 


FREE! 
LEWIS ELECTRICAL MFG. CO. 


The VARI- 


Werte now for descrip: PUATER 
; 


New ¥. 


-KiDs / Wad Growa-Ups, too! WERES the 
* _SEMSATION OF THEAUTIOAGE 


THE AMAZING 


MYSTERY CAR 


ARD FINE CO.Inc 


501 Sisth Avenue New York 11, N. ¥. 


‘CL WEED, cb grass, Canad i= 
eorey bh, cpl dna 
‘op sow gta dc th 
Stein poy ewe haa bem 


seentage AS 


‘hi thew lps. Sela nano 

WR at Taal wan Wl FREE CATALOG 
MAUCK MFG. CO., 

82 Tan $ I AY. 


Franklin Technical Institute 
Helps Young People Get Ahead 


50,000. 
to toed jobe 


ing and maintenance. Also 
‘Approved for veterans. 


agement, electric Wi 
Preparatory course. 
40th yes 


FRANKLIN TECHNICAL INSTITUTE 


39 Berkeley St. Boston, Mass. 
Please send free information on all courses. 

Nome Age. 

Address 

City. 


42 roputar science 


COMPLETE OUTFIT cunt i's than 
$1.00—Postpaid. Guaranteed. 
Lang Lamp Company, Dept. PS, 1245 Bellevue Ave.,Eau Clire, Wisconsin 


Tired Kidneys 
Often Bring 
Sleepless Nights 


Doctors aay your kidneys contain 15 miles of tiny tubes 
gr fiters which help to ‘parify the blood and keep you 
fealthy. "When they get tired and don't work right in 
the daytime, many people have to get up nights. Don't 
‘Deglect this’ condition and lose valuable, restful. sleep. 

When ‘disorder of kidney function permits poisonous 
matter to remain in your blood, it may also cause nag 
Bing backache, rheumatic Dains, leg pains, loss of Dep 
End energy, swelling, puffiness under the eyes, headaches 

‘Don't waitl Ask your druggist for Doan's Pills, a stim- 
lant diuretic, used succesfully by millions for’ gver 60 
happy relief and will help the 16 miles 

tuah out polsonous waste from Your 


THESE 5 TRADES ASSURE YOU 


HIGH PAY - Future Security 


Pipe Cutie 205 
is “There's Always a Demand 
for the Man who KNOWS!" 


ofa Wipines ROUR ing System™ 
CHOOSE ONE OF THESE 5 LEADING TRADES 


Get Out of that Rut . Bea Skilled 
Tradesman! Have a Lifetime 
Career Own Your Own Busi. 
nessand Be Securein YourOld Age 


rd Arche 
pyneand Arch 
General Mental DTA 


NOW ss.Enroliment i sill open, send 


THE 5 DIVISIONS OF 


NATIONAL TRADE SCHOOL 
Dept. C 2610 Grand, Kansas City 8, Mo. 
—# Plumbing — Drafting 


—# Shoe R 
—# Automotive & Tractor 


eepeGncamatie Tran 


airing __@ Electrical 


Tad STATE 
VETERAN OCCUPATION 


“TOOK IN $217 
FIRST 10 DAYS” 


Some Make More, 


mt Some Less 
We Help You 
to Start Your Own 


START AS HIGH AS All-Year Business, 
$3,021.00 YEAR Make Big Money! 


VETERANS GET PREFERENCE 

rs iy acral bgt 
MEN—WOMEN soci noncure | och gutietban ah en 
Thousands Ap- i) | days, "E.L. Goss took in 
pointments each 


han $10,000 in one yen —— 
Taber’ wrote, “I made $100 'croax in two And 

year. Get ready 

immediately / 


tp wonder “inla miaching woukee ally Siwee heater AES 
Common educa- ¢ 


better than by hand 
YOUR MONEY-MAKING OPPORTUNITY 

tion usually 4 

sufficient. SF hours, work. Tell m hotels. stores, et 


more men to £0 4 is profitable bush 
J ity" for one of these jobs. Material costs are i 


Schools, ehurches, 

you take In is mostly prot, for 
there's no nee! to rent @ sop 

wir business from sour home 

Lose no time. Get all facts without obligation. WRITE FOR 

PREE INFORMATION. Ask for Wall Washer Details at once. 


VON SCHRADER MFG. CO., C-53, Racin 


nee. ‘There. are ct 
or office. Operate 


Vet?. 


INVENTOR 


When you are satisfied that 
you have invented a matter of 
value—write me, without obli- 
gation, for full information 


" Save Time 
as to what steps you should 
take to secure a Patent or and Labor with a 
bose MontaMoweER 


The usual first step is to have 
a search of the prior U.S. 
Patents conducted, so that I 
can report to you on the 
question of Patentability. 


New model. New type metal handle has 
special device to adjust cutting hi 
_ Drive shaft now mounted on free rolling, 
| tory lubricated, sealed ball bearings. No tired backs or 
aching arms. S14 Ibs. live precision made mechanism that 
firet gathers, then cuts smoothly a clean 16” swath through 
grass, dandelions, spike grass, lawn weeds, No noise oF 
clatter, As modern and efficient as your electric razor. 
W | Cuts right up to walls, fences, trees or posts; leaves no 
fringes to be trimmed ‘by hand. Cutters self-sharpening. 
Built to last many years, Many thousands in use. Sold 
direct from factory for 26 yeurs. Costs’ little. Write 
at once for trial on your own lawn “approval offer,” 
guarantee information and literature. 


MOoNTAMOWER DISTRIBUTING CO. 
830 Keeler Bldg. GRAND RAPI 


PATRICK D. BEAVERS 
(Formerly RANDOLPH & BEAVERS) 
Registered Patent Attorney 
937 Columbian Building, Washington 1, D, C. 


ee 
PATRICK D. BEAVERS, Registered Potent Atty 


937 Columbian Bidg., Washington 1, 
PI nd me full 


to secure Patents & Trademarks. Wo Wer iT) 
iia | Rinoluhishe 
Street pg Late ed 
ity. State 


LiL 
MAKE * MORE 


‘ONEY 


Applying or Selling 


CORKSTONE 


‘A Generel Purpove Magnesium Oxychloride Flooring 


THE MODERN PLASTIC FLOORING 


Tae ewe 
TOisWinavor wands Younestown 


Ze COMB-A-TRIM queen 


= 5g: 


ian tees nek eerie 


Do What Others Now Do— 
Wear a Form Fitting 
MILLER Truss 


Wear two weeks then con- 
sult-your physician before de- 
riding to beep i 

Write me today for FREE 
descriptive circalar. Sent in plain, gealed envelope 


Dealers & Agents Wanted 


WRITE FOR DETAILS 


LASTING PRODUCTS COMPANY 


ek-S. Franklintown Rd, Baltimore 23, Md. 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 
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THE QUICK, EASY WAY 


‘Wherever Diesels are used, che name “HEMPHILL” 
1s famous It stands for TRAINED MEN—men who now 
Diesel Many trained Diesel graduates of Hemphill 
Schools are successfully engaged in work where their 
Diesel training is “paying off.” Perhaps they are assem- 
bling Caterpillar Tractors, or servicing Cummins- 
powered trucks, or installing and maintaining General 
Motors Diesels, Perhaps they are working with these 
and other makes of Diesel engines in trains, ships, 
drilling rugs, sawmills of construction equipment — but 
no matter what the Diesel job, Hemphill trained men 


have the “know how” to handle it. 

Prepare YOURSELF for the great industrial swing to 
Diesel power which 1s now here Ger complete details 
of Hemphill Diese! training now! 


—Learn 
your spare time, without interferi 
ent activities Prepare for a bigger future this quick, 
easy way Mail the coupon below for complere de- 
toils and free literature. Or attend 34 weeks 
resident classes at schools listed below. 


HEMPHILL DIESEL AND AUTOMOTIVE SCHOOLS 


AUTOMOTIVE TUNE. 
Memphis and Lon An 


IP SPECIALIST TRAINING 0} 
‘Check coupon. 


NEW YORK Meas 
23 Queen ig, 6018. Weve Rows 3108 Maine 
ilo Island LY Lon Angeles 6, Call ‘Teen plows 


aimee Pisere send me FREE BOOKLET ond 
Sango C) (Oech sehocl desired.) he 


“South Western Ave, Dept P5-58 


ested im Home Study Resides 


“Tune-vp nuke Memphis. 


MAIL COUPON now! 


\ §¢ 
\DEAL For cownmowet 
se Sharpening greene 


PRECISION-BUILT 


GRINDS ALL MAKES 
OF LAWNMOWERS 


ve 
AUTOMATIC OPERATION 


NO EXPERIENCE REQUIRED 
MAKE UP TO $200 PER WEEK 
OPERATE in YOUR OWN GARAGE or BASEMENT 


engineering experience. Har h 
lawnmowers. Get ready for the lawnmower shorp- 
ening rush now. 


Send for FREE Book 
The FATE-ROOT-HEATH CO 


YMOUTH, OHIO 


RADIO CATALOG 
AND SUPPLEMENT 
Build it yourself. 


of radio values in this 
‘and radio phonographs, 
Xmitters, receivers, 


RADIOS 
KITS 
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@ small investment will 
establish you in... 


Your OWN ( 
Business 


We are NOW enlarging our or- 
Hentuation of U.S.A. and Canadian 
BURACLEAN dealers, In territories 
stilt open. tere is an opportunity 
fo BE YOUR OWN BOSS... to 
become’ finanelally » Independent 


witha business of ‘your ownl 
You become a fa 


proven. 
bessful methods of 

rd dealers 
Service Is rendered 
office orpablicbulld: 


fags without remo Patented 
ing. furnishings. 

\CLEAN Service was established 18 years age as an 
Improved method for cleaning id 


furniture, No harsh machine scrubbing. no soaking Or shrink 
Ing No inconvenience for your customers. 
DURAPROOF makes fabrics and rugs repellent to moths, carpet 
beetles and mildew: You give a 4-year warranty of protection. 
‘These sorvices have a walting market... big repeat business, 
Profty'up to. $15. and $200 day on EACM of your service 
men. Write today! ‘A letter and 16 page illustrated booklet 
Will expiain everything 
& No Qverhand Expense You Learn Quichty, Easily 
Necessary urs. -» Large Profits 
No Experience Needed Service Mationslly,Aavertied 
Don't delay! Territories are, limited. Remember. Just, a 
Moderate payment, easy” terms, and. the ‘opportuni : 
Come’ ‘inanclally” independent "in YOUR OWN BUSINESS! 


DURACLEAN CO., 18-SCT St., Deerfield, Illinois 


A Lifetime 


Career 
nor Physical 


YOUR OPPORTUNITY 
To Lift Yourself from o 
Futureless Job 

LEARN WATCHMAKING 
and eam from the start, higher than average pay . 


hours. . , ideal working conditions 
establish’ your own business. 


WATCH REPAIRING—JEWELRY— ENGRAVING 


Requests for our 1s from Everywhere, Permanent 
positions (no layoifs) $75.00—$100 per week for trained 
men, Write today for latest FREE Catalog, 


KANSAS CITY SCHOOL OF WATCHMAKING 


America’s Most Progressive Horologice! School 


619 WYANDOTTE ST KANSAS CITY 6. MO 
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|F Have U" with POCKET X-RAY! 


PU APPENS Whey 
ante THE DISC» 


MAGIC! 
MIRACLE! 


STAR SPECIALTY CO. 


BUTLER, PENNA. 


Become a Doctor of PSYCHOLOGY 


0 deeree of Px, 

Solve'mentay worriens 
Tnaeiguat 

GNiVensAL TRUTH, bist-a Nerth Clark Bt 


‘onlenge, 


AT A PRICE YOU CAN AFFORD TO PAY 
“PHOT-O-CHROME” = 2335 3's 


"SPARKLING COLOR PRINTS’ 


cou 


CLEVELAND COLOR SERVICE 
3974 EAST USIst STREET CLEVELAND 5, OHIO 


Get Facts About 
Fistula — FREE 


NEW BOOK—Explains Causes 
and hotest Lijalitiait 


Mlustrated, authentic 40-page book on Fistula, Piles 
(Hemorrhoids), related ailments as shown in diagram 
and colon disorders is yours FREE. Send postcard to 
‘Thornton & Minor Clinic, Suite 549, 926 McGee St., 
Kansas City, Mo. 


FIND OUT ABOUT TRAINING AND 
OPPORTUNITIES FOR YOU IN BUILDING 


Established in 1904, Chicago Technical Col- 
leas offers you thorough, practical training in 
Building, b e-study. Mail coupon for free 
Bos wht this Conses Rar ects Br 
you. Read what 
Chicago Tech graduates say about their work, 
earnings, success. Leam the rewards awaiting 
you as a trained builder—and how quickly, easi- 
ly you can get started. Simply MAIL COUPON 
TODAY in an envelope of paste on @ penny 
posteard, 


CHICAGO 


TECHNICAL COLLEGE 


E-158, Tech Building, 2000 South Michigan 
Chicago 16, Illinois 


one eerrn av awy pict 
PAINT YOUR | Pe 
K A 


NEW AUTO 


ENAMEL SENSATI 


K " A GUARANTEED 


NO BRUSHING! 
No Lop Marks 


YEARS 


NO SPRAYING! 2 FuLL sq95) 


‘Almost anyone 
get high-gloss 


does the trick! 
Easy to opply! No 


brush! No mas 


a the appli 
applicator that 

can 00S we give you FREE. Get o 

AracToRY Toctory-like finish thot’s GUA- 


‘UKE 108 


dust free quickly. In newest col 


Net a streoky wax or Pay postman plus C.0.D. upon deli- 
polish. KAR-WIPE is the very: Send remitiance, save postage. 


Bore Tes iat '"SSEND NO MONEY! ORDER Kar-Wipe TODAY! 


fn Black, Grey, Fir: 
water Green, Was! 


coking ee quietly. Bre (rch teh 


KAR-WIPE CO. Dept.$-5, 828 S. 18th St., St.Louis, Mo. 


‘a 
directions are followed. Dries 


Eam more money as a building tradesman. Prepare for udvance- 
ment and increased pay as a bu rintendent, in- 
Spector, estimator, material buye 
ing contractor, have your own money-making bus 
prosperous building feld. 

More than 19 million new homes needed in U.S., say experts. New 
building now at rate of one homes a year, plus 200,000 com- 
mercial buildings, plus expanding farm building construction. 


Mail coupon today. FREI Con- 
struction-How to Read Blu osts— 
at home in your spare time. Lear modem construction methods and 


materials how to lay out work and direct all building, opera 
‘Thirts the training needed for rapid advancement to higher paid 
jobs, or your own succesful i busines. 


MAIL COUPON NOW 


rea | Address. 


| City 


| Bieeea ees te 

| Elsi iaescs aie 

Mn FH aie ih eran hen 

| big opportunities in BUILDING and how I can train at 
ES 

- | 

— Bitch 

Al 

| 

! 

! 


ON 


© great 19 10 being In 

for yourself, where all the 

profits go into your own pocket. American 

floor sonders make it possible for you to 

realize this ambition without special school- 

ing or a big investment. Begin small and 
| Jorge an enterpri 

It all depends 

to get chead. 

Ask for “tell-all” booklet en- 

titled “Opportunities in Floor Sur- 

facing". Use coupon and en- 

close 25 cents in coin or stamps 


AMERICAN 


FLOOR SURFACING MACHINE CO. 


con 
job 


lors. 


ie 
let “Opportunities Floor Surfs cing 
© bs orfatananrome tect 


Nome. 
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POWERBIKE 


gets you there safely and economically 


The motor is in the rear, mounted low to oid 
balance and handling. No greose to rub off on 
your legs, no hot fumes blowing in your 
face. 100 miles per gallon, 30 MPH. 
1% HP fon cooled engine, kick starter, 
‘automatic clutch, fits ony man’s or 
‘woman's balloon-tire bike. See your 
dealer or write direct. 
TERRITORIES AVAILABLE. 


SACU PRODUCTS CORP. © SAGINAW, MICHIGAN 


‘YES SIR! 470 OR MORE NOISE AND BEAUTY PIECES 
FOR ONLY $4.98. Magnificent assortment—each a knock: 
‘out! Gorgeous, colorful, NEW display 

effects—all merchandise brand-new! For only $4.98 you'll 
‘get—Sparklers, Salutes, Red Trail Blazers, Roman Candles, 
‘Two-Shot Repeaters, Magic Black Snakes, Cones, Dago Flash 
Bombe, ThreeShot Automatics, Magic Flames, Airplane 


4 ACTUAL RETAIL VALUE $13.55 


“T.N-T™ Flash Salutes, Z-Beand Chi 
Happy Chinese Ficecrackers, FREE Pi 


Order this wonderful over-470-Piece Fireworks Bargain 

TODAY! Send money order, bank draft, or certified check 

for $4.98. Do NOT send cath. NO COD. orders! PRINT 

nname and address plainly. Give name of your Express office. 

Fireworks cannot be mailed. All shipments by Express, 
F.O.B. at Fore Worth. 


Stars and Stripes Fireworks Co 
| es ke ae is 
Ts ona AS 


WHERE REGULATIONS PROMI 


Ox x x fx fx 7x Z) 
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SALESMEN~ 


earn more bapenreg 1 


trae by basal 
S5UGs Crporattone have paid over 
Suge dias or ona sane ee 
mcises gow avaliable to you 
ey \GE_ BOOKLET- 
cower that WI 
si how you caprepare for large earn 
this prostable profession. Write for Your copy tod 
at cot or otantio 


LASALLE Extension University, 417 So. Dearborn St. 
‘A Correspondence Institution Dept. $8315, Chicago 5, I. 


ORNAMENTAL 
geart HORTICULTURE 


A thorough, constructive home training for employment or ad- 
Yancement in Nursery Operations, Park Supervision or main- 
tenance. Landscape Designing or Landscape Gardening, My 3 
way Plan shows you how to start your own business, Ret 
Better Job, or earn extra money in apare time, Send for Free 
Book. APPROVED FOR VETERANS, 
MATIONAL LANDSCAPE INSTITUTE 
Dept. PS-5, 310 Se. Robertson © Los Angeles 36, Calif. 


TRI-STATE COLLEGE 


ke cuts, cute, 


SHOE REPAIR 
OFFERS BIG INCOME 


6000 ih" 
IN 324 PAGE 
Wholesale Book 
Deslers, agents, salesmen 


and Jobbers, you Will And 
this “book” bulging with 


Tested Money. Makers 
Eitest 


talon shows aver: 
Teductions about 
many items, 
uarantee “ol satistaction 
Stands back of “every pur 
chase’ you make from” us, 
3 ms this. atest 
ie 


log of 

‘ou may 

take credit for the 25¢ on 
Your ‘first. order. In. that 
Way the Book will not cost 
You any Money, Get your 
Zony ‘now, before supply Is 
depleted 

se Le Center, Mina. 


95 


ONE 
for 2 FULLY QUART 


ONLY gy coats iy OES 


AMAZING NEW BRUSHLESS 
AUTO ENAMEL 


YouJUST WIPE ON 
with a POWDER PUFF 


instead of Brushing or Spraying 


Get Beautiful 
That Looks Like Spray Job 


At Inst! “Practically anyone can now 
Paint bs car with WY PLY No previous (am Win $2,500 Cash! 
ar-painting experience necessary ‘ou Are 
Seta beautiful high-loss job that gives MOY Aion Fe es re a | 
Fouan expensive finish such as is spray 
gn by Professional Auto Painter at a MRAM Mag 
fraction of regular cost! With, WY PI ‘ 

fou need NO BRUSH, NO SPRAY, HERES MY, 

O MASKING! Just WIPE ON with 
Powder Puft—which wo furnish at no] | TESTED BY 
extra charge. You get a brilliant, glossy | U.S, Testiny 
nian, that ie truly’ factory keh "NG ; 
streaks. No lap-marks. Guaranteed for rT 
TWO years not to crack, peel, chip or Lead! ng Scientific 
fade, if simple directions are followed. Testing Laboratory 
Takes about an hour to apply. “Dries Report No $7406 
dust-free in an hour, WYPE comes in San, 5 ove 
ine most’ popular’ shades including and found to conform 
those on newest model cars. Goes over tothe cisime ena 
any other color, lacquer or enamel, guatantes of tne Wype 


MOST POPULAR COLORS reratiete on AOPLY ie Gun Noun 
oe oon $ 9 items & jo LISTENING 
taroon Jewel (light) Green iateat ‘Festiag: Compan 
Red — Washington (dark) Blue Per conducts cieatins tents tor PROFESSIONAL FINISH 
Gray Monticello (light) Blue Quart [Susen‘tnd te meccnted te 
Son Doge (ei) Tan SSNS 8 uae eet Se NO 
PL ea ForYourProtection aN% 
SEND NO MONEY + Get WYPE Today! See iota lie 
"t supply. you, Se Busine 


posteard. We'll ship C.0.D. Ji i EAKS LAPMARKS: 


Some of the FAMOUS DEPARTMENT STORES that Sell WYPE 


‘VISIT or PHONE Atron: 30 07 Et. Wayne: Wolf-Dessaver 
THE STORE IN sine’ me cevene 2 
YOURCIEY ‘Gvidbistey 15 "Departtent Indlanay Ht Siler Rhoads, Tne, 


In one of the Stores (Goldblatt's Department Stores, t Framous-Warr Co 
here, te will let, TIL, Hammond, Tod, Paul, Minn: The Golden Rule 
Tod.) 


pe. 


People’s Outfitting Co, 3 °. 


D 17-E DOLMAN ST. ST. LOUIS 4, MO. 
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etl Mf 
GOVERNMENT 
JOBS 
START AS HIGH AS 
$3,021.00 YEAR 


VETERANS GET PREFERENCE 


MEN—WOMEN “7, 
clerks 
Statistical Clerks jf 

Lotti rs / 


/ Gentlemen: Rush to me, 


* / FREE of charge, list of 
Pf 
mBerReapy 2 
MEDI 
- racreten & . book describing salaries, vaca- 
Caaeterxgucation "tions, hours, work, etc. Tell me 


Sufficient / 
how to get one of these jobs 
Mail / : 


conven / Name 
SURE / Address Vet? 


MAKE HOLLYWOOD STYLE CEMENT POTTERY, 


is “aeare with stall capital 
‘TOe'brings sample, pictures, details 


YWQOD CEMENTCRAFT 


Hout 
9827.0 wenaeriona freeea 46, Cait 


¢.\ ACCOUNTING 
SALESMANSHIP 
SECRETARIAL 
WORK 


Assure Your rurare Now! 


positions are 
dd how you can qualify for them 
at home ‘or in our resident 


fe have thousands of success 
fulgraduates and maintain nationwide 
employment service. G. 1. Approved. 


jioonese 
oe 
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FIREWORKS 


CHINESE FIRE CRACKERS 


1 Bundle or 1280—1¥4" Crackers. $4.50 
1 Bundle or 1600-114" Crackers... 5.35 


BALLOONS—LATEX RUBBER 


No. K 10, per gross. 


~- $1.50 


Write Dept. B for Wholesale Guctationn, 
Send Remittance with 03 


UNITED FIREWORKS MFG. CO., INC. 
Dayton 7, Ohio 


BUILDING CONSTRUCTION 


YOU CAN BE AN ELECTROPLATER 


ut own boss of work for big pay. 


and Your Tie Mysteriously Rises! 
Lift Up a Drink... and Your Tie Comes Up Te a 
wit'iw FAMOUS 


SAFE © EFFICIENT © SIMPLE 


KUT-RITE (Patented) 
LAWN MOWER 
SHARPENER 


Keeps Mower Cutting Right 
3 Popular Size 


Retail Prices: 
14"—'91.40, 1681.50, 15— 
$4.60. “Replacement Emery 

Plus Postage 
‘Wis, Weight 


Cloths ‘soe «: 
From nllwa 
2s. each. 


AGENTS WANTED 
‘Write for Details 
ACCURATE SHARPENER, 
MFG. CO. 


HOT WATER, DAY OR NIGHT 
onty $3.00 rosteaw 


Now you can hat 
quickly for you 
shaving, for washing stockings 
or a few clothes, Just plug in 
light socket and follow dire 

tions, S-year service guarantee 

h eae) er. Ope 

Tio AC. or D.C. Satisfaction 
xuaranteed or money back. 
No €.0.D. orders, please. 


AMSCO COMPANY 
Dept. P. 5. LeCenter, Minn. 


Lot Martman 
at home. Learn by 


> bur Rite Wood Baring DetachablePen 


niy one of taking Wits forcomnicte SY-5O 
RaPoFasting and wood bsrning nets. Moy 


RAPAPORT BROS. INC. POST PAID 
Devt, PS-5, 1830 §, Washtenaw Avenue 


Chicago, 


BEARINGS ‘** 
a a ee ee ao 
ie Torrington 
At hand Net—Minat te 10 Mii, Sehtz & 
BENJAMIN’ SALES CO, Norma 


18774 Limwoon Aves mien, 


PRECISION JEWELERS SCREW DRIVERS 


Set of 8 Every “Hobbyist” 


Complete for 


Set 


PINE WATCH 00., Rm. 48, 29 Eldridge St., New York 


S 
< 


get & wow 
ALLIED’S NEW 1948 


RADIO CATALOG! 
172 


EVERYTHING 
IN RADIO AT 
LOWEST PRICES 


Radio's Great Buying Guide 
Send today for your FREE copy of 
Radio's Leading Catalog! It's the 
preferred Buying Guide for Serv. 
Rincers, Sound- 
eurs, Builders and Ex- 
rs. Shows .everything 
you want in Radio and Electronic 
equipment—all the newest releases 
= complete, highest quality stocks 
at low, low prices that save you 
Tioney’on every purchase! 


_ World's Largest Stocks! 


TELEVISION AND 
NEW HOME RADIOS 


eeu 


r= i ag 
im 
AMATEUR GEAR 


air 


icemen, Dealers, 
men, Am: 


vision receive 
and radio-phon 
and station equipment, est instru 
ments, public address equipment, 
ew bellders’ kits thoasends of 
parts, tubes, tools, radio books, 
diagrams, Get the speedy, reliable 
service and expert help you 

from ALLIED—Radio's Largest 
Supply House! Be sure to send to- 
day for your FREE copy of AL- 
LIED'S new 1948 Buying Guide! 


SOUND SYSTEMS 


ALLIED RADIO 


ALLIED RADIO CORP. 


1 
i i 
| 833 W. Jackson Bivd., Dept, 7-£-8 H 
1 Chicage 7, Ilinois 
1 C) Rush FREE 1948 ALLIED Catalog ! 
1 

t 1 
f. Memes: erent 1 
1 Address... meaetdeiceneeness 

H 


Zone...-.States.sesee 
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ou! Broadcast through your 
Radio with this New 
WIRELESS MICROPHONE! 


No Connections — No Hookups 
of any kind—Completely Wireless 
BROADCAST IMMEDIATELY! 


Broadcasts through any radio, n~ 

utdoors anywhere. IC's. a 
ely self-contained wireless 
fransmitter a marvel of modern 
electronic engineering. Talk into i 
ye wires your 
‘through “any 
“sosfoot sradhus 


"that ives high fidelity — performance 


Loads of Fun — and Practical, Too 


Mcient over a full 50-foot range. It 
tained, with Its own tube and iong 
hook-up ‘or connec: 

talk a you walk 
‘full-bodied 
reproduced 


SEND NO MONEY. 


address and we'll send 
end $10.00 and 
jelay, 


nodulation 


ORDER TODAY. 


Just send name an 
©.0.D. plus postage, or 
we ship postpaid. Don't 


MAIL MART INC. 


Dept. EE 70 
230 Grand Street, New York 13, N.Y. 


tarpaulins, war 
Miplus’ TUsed yr pertect, cone 
yy made for tents. ‘Approx. ‘y'x8', Two buttoned 


CANVAS COVERS *:: 


2-' Way Communication | 
WITHOUT BATTERIES 
Up To I MILE! 


wont wun our p< 


ool (a 


‘Shipped portpeld enyahere tn U.S 
FM SPECIALTIES INC, Dep't. 5-5 
251 Hegemon Ave. Brooklyn 8, N. Y. 


DRAINS CELLARS, WASH TRAYS 
CIRCULATES OIL 


Pumps 1800 GPH 200 gal 90° 
igh, uses ‘4 to 4 HP 
motor Will not tog, 9@2 


nial id cath with rer, 


Thos 
LABAWCO PUMPS, 


gucses, STRENGTH. 


Strong Men's Club of America 
offers FREE Membership! 
Send for your, persona), membership card 

and. Strengih Bee ‘dues! N¢ 


JOE BONOMO — Strong Men's Club of America 
‘Dirvctr, (Dep. PS-5) 1841 Bradway, W. 


SELF-PROPELLED — MOVES 
ANYWHERE on OWN POWER: 
World's fastest Log Saw. Pow. Geeta 
‘erful 6 H-P air-cooled motor. Alas = 4, 
‘ttachments for sawing down trees 


Car Owners! Meet Master Glazo—the sensationally diferent 

luster for new and used ears! .Not a wax——not an oll polish 

not a paint! —not vtmears" 

MASTER GLAZE is 2 uniaue discovery —a 
‘and easy to apply! Give 4 

ikesurface. Even gasoline eannot dull 


AGENTS | gins: 
An onuse: its six months toa year! Amazing 
goportunity! | luster-beautiful, sparkling elean and bril- 

Tiant! Doesn't finger-mark-—doesn t stent! 


A'match bax full glazes an entire car. Seals 
the pores—-protectsl_ NOTHING LIKE IT! 


Weite todayi 
MASTER GLAZE CO., 7720.658 W. Harwood Ave, 


Just send your name and address to 
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cting fb. pet ale digg at paley for belt be, Big 
say way: Law factory to-onet prices, Nothing tice PRE 


OTTAWA MFG. CO., 7-801 Pine St., Ottawa, Kansas 


BUILD YOUR OWN ZEOLITE 


WATER SOFTENER 


LEARN TO PLAY THE ACCORDION 
lunu THE “SEE & HEAR” system 


©. PAGANI & BRO., INC. 


289 BLEECKER STREET © NEW YORK 14, N.Y 


N 


A020: be diaappoint- 


fed. Get the beat for 
rm Banner 
BOOM, 


SENSATIONAL SALE! 


“ie” SUNGLASSE 


24K GOLD PLATED ° 


Dept A, 208 wast Wilder ate Home 3, Florida 


‘Gmail & larwe. new i wed, Army surplus 
‘Also canvan covers. hammocks. canvas cots 
Clothing. paints. Lowest prices. Pree elreular 


TENT: 
MORSAN SALES 


10-15) Soth Aver ‘Lon Toland City 1, N.Y. 
MEN AND WOMEN © 


Wanted ™ PHOTOCOLORISTS 


eam this fecinating ade ond moke berween $2.00 ond 
$100 on how a your spore time. interesting, eony-o-leom 
Jove inched ol mate and tfomoton nesded fowl op 
Scitow'an  eesone etree WRITE TODAY! = 

vanuer Bie School cetera 
‘oun 


FILLS HOLES, CRACKS, DENTS, GOUGES | 


Master craftsmen use these fi 


Postpaid -25¢ 


WERE PRODUCTS CO., 232 S. "6" Street, San Bernardino, Cali, | 


_¥ a 
BE A CLERK 
all my life? 


NOT ME?! 


Of course you say you won't. 

But you may be unless you do something 
about it. 

Hoping and wishing won't get you a bet- 
ter job and more money. 

You must prepare for that step ahead— 
be ready to make promotion come. 

We have helped thousands of ambitious 
men and women get ahead in the business 
world—perhaps we can help you. 

At least you should investigate. It may be 
the turning point in your life to a better job 
and more money. So send the coupon with 
cout delay. Check the field of your choice and 
we'll send you without obligation the re- 
quirements and opportunities in that field. 


LASALLE Extension University 


ACorrespondence Institution 
(417 S. Dearborn St., Dept. 583-R Chicago 5, Ill. 


I want to know whether you can help me get ahead 
in the field I have checked below. Send me your {ree 
48-page booklet and full information about your 
home-study training in that field. 


Address. 


City. 


Zone... State... 
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The 
HAMSTER ec Al 
MANUAL MANUAL 


Everything you want for outdoor 
pleasure when you ride a... 


complete guide book 

ccesslul breeding and 
raising of Syrian Golden Hamsters, 
Te 


about this new, fast grow. 
ing, protitable and interesting 


ters chuck full of information gleaned from actual experience 
asa breeder. Twenty Pages of illustrations. A lew subjects are 


selling, where 
= hamsters Seat postpaid lor $1.00. 


FAMOUS ENGLISH LIGHTWEIGHT MOTORCYCLE RUNS Albert F. Marsh, 1524 Besil St, Mobile, Alabama 
100 MILES ON A GALLON OF GAS GIANT 
Up and go—with the rugged new Royal Enfield H I 
ve od eeasnesaretcereee"? 1! Astronomical Telescope 
Cer Zstroke, single cylinder engine, S-apeed 109 dlameters, maynigcation. 10.000 ree magnincation) 


gears; 45 mph. Write today for folder Stnen diameter a iit) Cube 80, Inches long. Brass 
complete details. Alio 350 cc. and 500 ce. 


models are immediotely evailable. DEPT. BT SUFFOLK SCIENCE SERVICE, MANORVLLE. WY. 


Deoler inquiries given prompt attention, 2 vaceerm 
WHITEHALL DISTRIBUTORS, Inc. \\ CHANGE Youn ruTure... 


1385 Commerce Avenue, New York 61, N.Y. 


AMERICAN STAMP CO., Dept. C-4111, Wilmington 99, Del. 


Leanna ond onaua 8mm. Silent ond 
Sood Fist tilour Home Mavi Auden 


far Semple i ad Spc Us sed aly 0 


DAVIS MFG. Co. 


DEPT, K-341, LOVELAND, OMI0 


54 porutar science 


y Auto Vv Refrigeration 
Mechanics Air Conditioning 

v Body-Fender v Electricity 
Repair Electronics 

V Diesel Engines V Radio Servicing 


¥ Building Construction 


ahead are going to be big. Grow with them. Prepare now 
reat “1 tionally 
Servic 


Stall it today for big illustrated FREE booklet. . 
VETERANS! 


FACTS FREE FOR MEN WHO WANT TO GET AHEAD 


‘ree, ilusteated Brock other information about the eld 1 
ion" 


ing) Automotive Mechanics 
tee’ ff fini eae Hethaing 
Bulan’ Com 


Hlvetrblty 


! 
| 
1 Hadio Servicing 
1 
1 
1 


LITTLE BLUE BOOKS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Liberal Offer to general agents. 
C0., 441 M. Clark, Chicage 16 


iS} ‘AGENTS | SIGN LETTERS 


10 


1948 
SENSATION! YOUR DRILL ‘Will POLISH & SAND 
a” to sip into chuck of aay ‘drill SIMONIZE ONE HOUR 


S&S POLISHER Se rir ie 
resin vanse weet ; SANDER 


‘Also Supplied with o tachments 


Black & Decker Drill §::"" “SDD x 


Q&E Sample OF New PLASTIC Shows How To 
¢®" Make Leather..cLeatherette L/KE WEW; 


| JUST MAIL COUPON 


WN A PROFITABLE No Obligation 


ry 
UFETIME BUSINESS 


[Meee Re eee 
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16 Foot Aerial and 


FLAG POLE 


Tice Pa eg sae Ta scccinvtes nos sine 


$495 


‘commuere 


SLEEPING BAG 


Brand new, 100 “ 
Weir: 
Inner lining and conv 


wool, comes comp! 
ly 3 Tbs. Mas 
lent zipper 


ue aga 


wrmoney order. One dolinr de: 
ponlt on all CO... 


WYN CASTLE COMPANY 


221 Bo, Los Angeles Street, Dept, P8-38, Los Angeles 12, Calif. 


THE GREATEST 
THING 
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Wy 


WHY PAY MORE? 


‘SED THIS AD WITH ORDER 


EVERY TIRE GUARANTEED 

385 NON, SKID, ORIGINAL TREAD 
TPL INSPECTED DEMONSTRATORS 
“Positively Not Re-capst_ 


i ewe feed os 
‘ne 


STANDARD TIRE 
834. Broad St. Phila. 30, PA. 


me ais wheel 


=§COMBAT JUDO 


Fiercost fighting technique known. Learn 
{ick knock-outs, police tacticy and theart 
wtructions 
REE folumes with 200 photoryanhs 
find illustrations, Complete. only $2.23 


2’ 


SURPLUS 
RADIO PARTS 


$2.00 


$ Q5 TAKES ALL THREE 
BIG 
BARGAINS 


1, AUDIO AMPLIFIER. [ooo uae 
microphone inputs brought to jacks at rear panel. Various 
Output impedances available at rear panel connections, 
Steet ‘car "with chrome handles, 9" ion = 9” high = 6° 
deep, bes" included, New in eriinal carton. “Shipping 
Weight 15 lb, SUPER SPECIAL—S4°95 While supply last 


2. RADIO HEADSETS. fic" .f!rather ea 
Every pair guaranteed perfsch” $30 per pair" OR 
Seting PRS oo 


3. HOME WORKSHOP AT BARGAIN 


‘Accurate and precise 2 speed guaranteed hobb 
PRICE. {ithe the essential machine for the howe work. 


rill chuck with spe 
jened tool steel Jaws, a 4” electric furnace high 
peed arinding wheel, a cotton Yulting wheel with a large 
‘compound, and a 4° steel wire scratch 
‘$6.00, Sole export agent.” Distributor 

Inquiries Invited 


‘ORDER NOW—DON'T DELAY—NO C.0.0. 


BUFFALO RADIO SUPPLY 


Made to U.S. Army Specifications! 
16-JEWEL 


Sturdy 16-Jewel ELGIN men's wrist watches, Water repellent. 
‘Sweep second hand. Stainless Steel back. Unbreakable crystal 
QUALITY! American made. Fully reconditioned with ONE 
YEAR GUARANTEE! Made for the U. 8. Army Air Corps. 
‘They HAD Y. 

man 819, 
sent pos PRODUCTS CO. 

Chicago 20. Ti 


opening or 
Can be 
‘buffing machine or for dozen of other 
ties. New. Weight 6 bs. $4.50 each 
ELIPS: Rubber fined, clominum, hun 
sorted sits. oll new. 5 Dox. $1.— 500 $5. 
SEND CHECK MONET ORDER or CASH 
HIGH SPEED DRILL 
MICROMETER BITS 


Chrome plated, preci 
sion engineered ond 
corefully tooled 10 \ 


like new! 
Original 
value ov. 
er $16.00. 
25 assont- 
edsizes & lengths $2.50. 

[ROUTER BIT ground for BORING BAR: High speod steel, 
Te eh hand single ate, bit saa shank 


” chucks. Ideal for every machine shop. 
1ew, original cost about $10 


25% DEPOSIT REQUIRED ON C.0.0. ORDERS 
ing brior pipes contac 


SV by Quorte ing-ight, sound, 


‘model Wain system 
rover Cope Aurel sores | Sinn eee nS eg 
fond sizes Allpopulor mokes. Set | ‘Aluminum Spring Actuator to fi 
of 6, $3.50 ‘Micronwith 3 for $4 
EMERSON 3_-HP MOTOR: 

[AAF Type 080, This motor con alio 
bbe wed 08 generotor when driven by. 
conother moter. Ideo! for portable 
welder, ete. 28 Volts, D.C. Com: 


sive long life 


oll new. 0-1" copacity, $2.25. 
1.2" copociy, $3.50 toch 


‘A Practical Power Plow 
for Gardeners, Suburb: Florists, 
‘Truckers, Nurserymen, Fruit Growers. 
iy Terms - Write Today 


American Farm Machine Co. fee 


fora asrd Ave 


polis, Mina. 


TRAIN NOW FOR AN 


AVIATION CAREER 


IN SUNNY SOUTHERN CALIFORNIA 
MAXIMUM TRAINING IN MINIMUM TIME 


Specialising in AEKONAUTICAL ENGINEERING and MASTER 
IAViATION "MECMANIES sine 192 
‘evict Inatote.+.7000 noceetat 


pound, 3800 RPM, 115 AMP, wind: 

ings gloss inwloted, blower cooled, 

shott dimension 5/8". Weight 27 Lbs. New. $13.95 each 
ALL PRICES F.0.8. CULVER CITY. CALIF 

Vi 4 int Screworiver: 


3 smaller sizes fit into 


6" overall site. Fine 
bite, Solid by 
handles, All New. 
Each 


All new 2 pair for $1.00, 


TRANSFORMER: Jefferson Electric slep up oF step 
down transformer, Input, primary 110-117 Volts A.C. 
‘Ovipu, trom 5 Volts to 650 Valls. Suitable for use 
with wor surplus gadgets, heater relays, radio test 
Filoments,elecric trains, house chimes, ete. Weight 10 
Lbs, New. $7.95 Each. 


AIRBORNE SALES CO., INC. cuit 


CAL-AERO TECHNICAL INSTITUTE 


GRAND CENTRAL AIR TERMINAL + GLENDALE1, CALIFORNIA 


Say You Saw 
It In Popular Science 


may i948 ST 


E LE CT RI FY sewing macune 


SEWING 
MACHINE 
MOTOR 


[DEFT PSs BROWNELL DISTRIBUTORS, INC. 


A PROFITABLE 


BUSINESS OF YOUR OWN? 


WRITE NOW! 


WE WILL SEND 
FULL PARTICULARS 


POWER DEVELOPMENT CORP. 


6719 DENISON AVENUE + CLEVELAND 2, OHIO 
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Every Driver Needs... if 
= | i} 
. Zee hed oy 
= z 
PENS wanve- v $4.95 
Pr FEED \. Emmet 


ragerTin Gas Control 


Get This ew TEMPLATE CATALOG 7 Free! 


Rapidesign Time-Saver Templates 
for engineers, draftsmen, archi 
tects, designers, office, store and 
factory layout. 

Write for FREE catalog No. 48 to 


RAPIDESIGN, INC. 
Dent. PSM 88 Box 592, Glendale, Call 


NEW 1948 
Plastics Supplies Catalog 


dine 
= Evergehing is 
rice" 106, 


cone. 
Cleveland 3, Ole 


Treasure and Mineral 


LOCATORS 


FISHER nESeARCH LABORATORY Ine., 


Say You saw 
It In Popular Science 


Get Ready for Big Oremreette! 


SENT WHEN unr GOOD PAY JOB in 


€0.+ Dept. a7 No Nd 
4148 Easton = St. Louis 13, Mo. ‘Money 


eARNBIG money 
AND BE YOUR OWN BOSS 
Sharpening Lawn Mowers 


. 


THE UNIVERSAL GRINDER 
PUTS YOU INTO BUSINESS 
WITH SMALL INVESTMENT 

mut 38 $400.00 a month tn 


FENDER SKIRTS 


Get this book of California Homes of 
imi CONCRETE BLOCK only, 50¢ 


Now Any AUTO 


REPAIR JOB 


la Dish! 


This Manual Shows You How To 
Repair ANY Part of ANY Car! 


WE defy any job to throw 
you when you've got 


MoToR's New AUTO RE 
PAIR MANUAL! You can 
repair anything from  carbu- 
retor to rear end—quickly, 
casily, RIGHT. Look up make, 

job—and go to it! 
Clear, illustrated guide leads 
you casy—step-by-step. 


Compiled from 150 Official 
Factory Shop Manuals! 
This great book—700 

big 844" x 11” pages— 

brings you over 200,000 

service, repair, adjustment, 

replacement, tune-up facts 
covering every make and 

model car built from 1935 

to iB, Over 1700 cutaway pie 

turese dhagrams show exactly 

WitAr'to'do, HOW todo 

Used by U.S Army and Navy. 

Now 148" Edition 


FREE 7-Day Offer 


Just mail coupon | If not com 


pletely ‘convinced that book is 
Rreatest “time” and money saver 
Jouve ever sen, regu it ia 7 


‘hays: pay noth 
Dey ° Desk ae sr? itl Tinea ‘on 
New York 22, N.Y. 


fo--- 


oa 


GIVE THE 
WwoLF Call -- 


wl QDER, AFG. C COMPANY 


e--------- = 


FREE 7-DAY TRIAL 


Book Dept., Desk 26, 
S32 Madison Aver: New York 
Rush to,me at once MeToR 
vat. If Ou malt $1 tn ol 
Iivery cherge |, then $2 monthly for 2 months, with 
nal ieee ‘of Oe one month later. Others 
Eeftm book postpaid in T days, (Peratem 


nore REPAIR MAN- 


‘price, remit 


Print Address 


FO sa Zone No. 


(itany) 
Occupation 


1 
| 
| 
| 
| 
! 
! 
en || 
! 
1 
1 
1 
1 
J 


THIMBLE DROME RACER 


ower with Gas or Jet Engine 


we Tubber-tired “wheels with treads 
= ‘Chrome exhaust. stacks 
Wobble pump. Simulated 
Weather seat and back. In- 
strument panel and num- 
bers. Eauipped wit bridle 


i 3 
for most gas engines. Instructions accompany each caf. Only 
$5.95. Posture S0e additional 


GAD-JET 0 see 
RACER Sale ee 


All metal 
racer, ultra 
Streamline 
Gesien. Alu 
minum. “die 


bart body. 
Siuminum wheels, rubber tires. Completely finished. ready to go 
‘with clip for Jet cartridge racing. only $1.50. Same. with OK COs 
ogine and conversion kit for installing engine at ‘home, $6.98 
‘Nad 20e for postpaid delivery either model. 


‘Rush Order fo Address Below. If you prefer 0.0.D. Delivery send $1.00 deposit with order. 


HOME SHOP PRODUCTS COMPANY, Dept. 25, 4821 Sheridan Road, Chicago 


LIGHT FIXTURE 


Army Surplus 2 
Complete with bulb 110 

Farct Pox cr tipitw BOB: gon 

Detroie ss . $4.95 


|ADIO CENTER 


som &D 


HEATERS 


ink 49,000 BTV 
or USAAP ax cable a 


MICHEHL INDUSTRIES stato te 


REFRIGERATION 


ain cont HNG—Trained men paid, well to 
Thaintain. repait, rebuild household and comm 


home or in our: bl 
grans inquire about” our Low” Payment Pi 
Graduation Plan’) Send. for FRER BOOKL! 

Formation. No obligation 
COMMERCIAL TRADES INSTITUTE, Dept. AL. 
‘Chicago 26, ttlinels 


“JOLTING” JOE 


DiMAGGIO’S sg 


OWN sTORY! 


‘The most exciting moments of the past 
fon yenre of baseball, told in THE YANKEE 
CLIPPERS own words—Stories about 150 
Other ‘stary—Famous throws, hits, theht 

‘and anecdotes about baseball's 


BEFORE 


LUCKY TO BE A YANKEE 


R ORDER 
Send Cheek, Cash or Money Order Today !! To 


F. TUBRIDY 
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U. 5. GOVERNMENT suRPLUS—————— 
ARE WEATHER HAMMOCKS 


BRAND NEW Ces ort 


L GOLDBERG & CO, 429 Market St 


SEND FOR NEW FREE CATALOG 


MORE POWER rrom your ENGINE 


WITH PERFECT TIMING 


INDEPENDENT IRON WORKS 
18 AST DAD STAT. tc 


i 


$8.79 
ingle Tube 
00 wheel bolted hub $8.75 


Prrr it 


8 
(S| fs Pee Ee 


JIM BROWN TOY COMPANY 


1093 Home Ave. ‘Akron 10, Odio 


Direct from 
Czechoslovakia 


$3.95 


rad cash, eheek or 
monty sede Yor lb 
mount ond et 


Postage ectrvone 0, 


MACH CO., 


CZECHOSLOVAK IMPORTERS: 
2583 5. Ridgeway Ave: Dept. 068 


LORENZEN INDUSTRIES, Dept. PS-5, Niles, Mich. 


Say You Saw 
It In Popular Science 


Learn 
How to 


ONEY $1.95 


ony OTIZE! 


‘Our Finest Precision’ REBUILT 


MOTOR BLOCK 


ASSEMBLIES 


mut ~ 
‘ovrrt, exen, | 35-47 6eyl- $175.06 


fees Alva. JEEP ENGINES. rl 


POWER TAKE-OFF for 
JEEP ENGINE 


|E ee cin saspiy REMUILY EmGIN 


| Pie, a 
| Te Outriont 
SG5HR003, Each 


= 
IEYé 
1919 Archer Ave. Chicago ‘16.111, 


MARK GOLF BALLS... EASILY 


MOUDAY PRODUCTS CO., DAYTON 1, OMIO 


may i940 BL 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 


TRADES THAT PAY 


LEARN BY DOING 
Ml Auto Mechanics Ml Machinist 
M Diesel Engines = Welding, G 
tien = Piano Tuning 
joved for G.1.’ & Civilians 


= ——CALL IN PERSON OR MAIL THIS AD TO——— 


GREER SHOP TRAINING 


8-388) 460 South State St.. Chicago 


GETEDAn Amazing New 
ADDING MACHINE 


Everyone Can Afford! 


This rears 
Bunnies 


G2 porutar science 


Earn BIG PAY Now! 
thousands of ambitious men helped 
* BIG SHOP 
TRAINING » 


FREE EMPLOYMENT SERVICE 
Choose © Machinist Trade 

fone of © Tool & Die Making 
these @ Tost & Die Machine 


FREE! BIG 
METAL TRADES 
HLUSTRATED 


‘SCHOOL OF MECHANICAL Tmanes 
140-1342 So. Michigan Ave, 
. cMIcAGO 5, Iu, 


structions. Sun paid in cont, U.S.A 


‘ALVARADIO, DEPT. P-1 903 hivarato, as ‘Angeles 6, Calif. 


CARBURETOR TOO RICH 


MAKES MOTORIST TOO POOR 


Cer owners who are wasting money ang not getting 
Bf “proper eas milenge. due to over=rich mixture 


ELECTRIC SHEAR SHARPENER 
OVER 35,000 SOLD—IT MUST BE GOOD! 


selon blind. aed apery 
ena strength, Ree Ne 


oyna 
Tee Mommie tet 
ett AY We wold 9 
ir ore snd handle 
THE ULE ae taepsce 20 


. BPAY 


SEND FOR FREE 


a 
sia pockets, 
WICE OUR 
we et ee We pastane 


O.D. woot 4wrge 
SHIRTS -PANTS 
{isve "THe cove. P 


te SIOUX FALLS 


73, SURPLUS STORE 
SIOUX FALLS, S.D. 


= THEN YOU NEED A 
= WindoStep* 


—Putty Your Windows—Hang 
Sereens and Awnings Service Com- 5 
ination Storm Windows without a MORRISON CRAFTERS 
Ladder! Protective steel railing 703 Miami Street, Toledo 5, Ohio 
—wide substantial floor—rubber : 
house protectors. Model H adjust 
able to all household wall thick 
nesses—9" to 17". $10.50 postpaid. 
$9.85 C.O.D. plus fee. Money back 
guarantee. Patents pending. A 
Morsafe* Product. Agents—Deal- 
ers—Territories Open. *Trademark HS ON aac a tS 
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Phenomenal Value! 
17 JEWEL + 2 PUSH BUTTON 


ACHRONOGRAPH 


eae, VALUES 


& TELEMETER 
& TACHOMETER 


camper, F 


Add 10% for handling and shipping. 


| NATIONAL SURPLUS SALES CO. 


1810 Charlotte Kansas City, Mo. 


GARDEN TRACTORS 
—L 146%... Latest Model C 


mm 10 
Days 


Mal ters | SPEEDEX 
oat | 154 Horsepower with cultivator, 
$0.1 "ncumati ties: powar 


Th Bri ration oagine, 
‘many other features. Bel 


a ene ears of eines 
248-33 WRITE FOR FREE BOOKLET 


NEW SOLID BRASS 7 FT. PORTABLE .\ 


RADIO ANTENNAS rors, AROEN wave on 


$12 Value Now Only $3.45 Postpaid 
for HOMES, BOATS or ‘AvTaS 


JUST OUT! Gey't surplus 


DEEP TONE 


Dual Mufflers 
for Ford, 


ADVANCE MUFFLER CO. 


4800 5S. Vermont, Dept. P5-58, Lot Angeles 44, Calif, 


RESOPT OPERATION 
ie AND MANAGEMENT. 


FITS IN YOUR HAND! ONLY “a 


One Year Service Guarantee. 


GUARANTEED TO WORK 


WHERE in bed, hotels, offices, farms, homes, ete 


SEND ONLY $1. 00 


Use Most ANY: 


BARGAIN Price! 
Dept. TPS-5 


PAKETTE RADIO COMPANY, INC. KEARNEY, NEBRASKA 
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PRINT YOUR OWN 
POST CARDS 


‘COMPLETE 


hes 


saves time and money” very & 
to use GEM STENCIL DUPLICATOR 
{deal for’ Adverssing, Announcements, Novices 
Lately, Forms Brig its hurdrede of use fot 
Ecanes Complece with all supplies, instructions 
‘and 60-page Brook of Ideas. 
FREE TRIAL OFFER? Try it before you 
uy cs Write and'a GEM GUTFIT willbe 
3enit you postpaid “After 10 days, send on 
37.80 or recurn the GEM no questions asked. Ml 

Bh The GEM must sell itself: you be the judge. 
BOND EQUIPMENT CO. + Dept. 151 

301 


RELEASE the Full Power 
of YOUR MIND 


‘Send for free booklet telling how you ean achleve success and 


rn 


vi 
INSTANT NICKEL 
NO CURRENT OR BATTERIES USED 


(OVERS: FEET 
AGENTS 
WANTED, 


‘SENSATIONALLY 
Low Priced 
ARC WELDERS! 


SLEEPING BAGS 
100% Wool army Sleeping 
| | Bas? Complete with mew 


ASSAULT BOATS 
5 passengers. 

Sturdy ly-wood 
base. Canvas 
over rubber 
Complete" with 
top and. other 
Fun at 

find shore, 


$3450 


U.S. NAVY FISHING KITS 
72 pleceass'td outfit, Hooks, 
ink 4 


ditioned like 
new. $3.48 


DELTA 


LANTERNS | FIRE EXTINGUISHERS 
A ite 
Saver in 


LIFE PRESERVER 


|| ecirs  gge 


CtCreconditioned. 
Guaranteed, 1"at 


Shock-proof, 
cell, Beit 


Make More AUTO BODY 
Money in and FENDER 
qo REPAIRS 


ArTON OBIE 
BODY end FENDER 
REPAIRS 


GET THIS BOOK NOW 


In Your Own Home| 
Send No Money 
eee JET YOURSELF a share 
Low cost ot 
quick-easy | 


The Help You practical “book 
usiness, NO ek 
ded. Get a good 
233 Pictures—Diagroms Pad 
325 Pages of Vital Facts ln Be) 
st selling book 
Covers methods, tools, ma "Thousasds a 
‘Mail ‘coupon today— 
money back if not fully 

tures. 


satisfied, 
<== 


3 


Capital. Bi 
oF its ‘kind. 
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SURPLUS SUN GLASSES 


HECK these FEATURES 


DO NOT CONFUSE Wi oHamARYuasses 3-95 


SFACTION GUARAN 
WHITE 
T-SHIRTS 


UNDERSHIRTS Jed THT QUaLiTY” 


© Combed yarn 


COMPLETELY SAFE 


Mere te the gun that will thrill every bay. When you pull 
‘ franks at ake pat 


daly ited’ quantity 


iy ¢ 
allable, Write for 


Wie TODAY 
SPECIALTIES MFG. CO., Dept. 521 
1367 N. Sedgwick Chicago 10, Tl. 
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NEW EASY WAY TO MAKE/ 
MONEY cx HOME // 


YOUR COST ONLY Se 
OU GET $5.00, 
‘OR SI 


KNOCK OUT BLOWS and DEATH BLOWS 
36 Hae CeO mat eR tS 250 


EMPIRE RADIO & TELEVISION CO. (*s.tu,sn7hews 


Say You Saw 
It In Popular Science 


war SURPLUS sarcains 


TYPE A3 BOAT 
Five. 


TELEPHONE with 
REMOTE CONTROL UNIT 


por to At auto num. He 
tated $19.50 


KAISER-FRAZER CARS! 
‘Read what 3000 owners now think F 
part analysis. 100 photos 
le cee ran Pike's Peak closed 
leage. Thousands are buying 
‘Order now. $1.50 powepaid. $2.50 deluxe ed. 
Cash, money-orler, of specify C.O.D. Money. 

¢. Clymer, Publisher, Dept. PS-5 
Los Angeles 6 Cali 


@ EARN MONEY e 
‘WITH THE WONDER VISE 


W. A. BICKEL & CO. 


How to Make 
Liquid Marble 


feeds io heat or pressure 
Into molds for casing expensive novelties. Li 
ot 


for. it is eve 
hath ‘dace 
jake your own Flexible Molds: 


SAVE $64.00 AND UP! 


Pneumatic Air Tools 


Ideal fender and bumping hammers. for riveting brake lin- 
ing. for concrete breaking. and many other uses. Like nev 
At these unheard of low prices it pays to order a good supply. 


RIVETER & CHIPPING HAMMER 


bt mali —) aris SPriet Eee et 
HPSb Scala’... $798 


RIVETER & CHIPPING 
HAMMER Cites, Pecumatic cP 


Dutton throttle, “takes up to 2/16 sive 
Weiaht ibs Last Brie’ $13.00~-$8 95 


Spectal Price. 


CHICAGO PNEUMATIC 
ONE SHOT 
RIVET HAMMER 


204, Pista rip. with ae contr. Welt 
See SRE Pate br. to Speci 59-75 


a= THOR PNEUMATIC 


Alligator Squeezer 
and Compression Riveter 
adel PRS-10, au 8 oF PRS-10, 0" Type $9 9.95 


*¢ $93.00—Special Price. 
SOLD ON MONEY 


ora 
cam EQUIPMENT COMPANY 


LOOK! tt actually Fiter—this NEW mode! 


mE HELICOPTE 


LEARN CELESTIAL NAVIGATION 


COMPLETE COURSE OF 
INSTRUCTIONS AND VALUABLE 
ACCESSORIES GIVEN FREE 
WITH $200.00 SEXTANT 


moe $17: 


OnLy 
IT’S A ONCE-IN-A-LIFETIME VALUE! 


AERO PARTS SUPPLY, 
ipal Alrport 


Pss 
Houston 17, Texas 
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<FFZ More Local 
Manufacturers 


Surplui Sale 


VISES ond CLAMPS jicrme "Cranes 
are Needed-NOW é 


Brikerete i 
More local plants are badly needed. 
Several hundred territories are being opened up for 
leat “Brikerete manufacture by ‘men Of vision, and 
reasiveness. Brikerete ties In with today's huge 
Sullding program. Makes possible better construction 
at lower cost, Truly better. than brick; actually cheap- 
cr thin lumber. Combines strength, safety, 
insulation value, colorful beauty. 


t World’s Most Modern Masonry 

Brikcrete is made in locally owned planta, 

using’ local ‘materials and local. labor, "That's 

‘why high quality and tow price still permit a 

Yoo%s" to 180% mark-up. We supply co! 

Dlete equipment: cady terms if required. 

Generous cooperation. Exclusive 

manufacturing privileges in” pro- 

tected territory. Weite or wire 
Tor information, 


BRIKCRETE ASSOCIATE: 
4675 8. 01 Grand 


BRIKCRE 


FORMATION STICK & 


v ‘p 
ERE'S a gadgetcer’s paradise! Think of oe tite a ce 
innumerable gears and resistors, a po- | PO ae 

tentiometer and @-centrifugal govern 

all yours for the “taking apart.” This is 
the formation stick originally used in con 
junction with the Automatic 

lot. A bargain in hard-to-get 
precision parts, hours of fun for 

you. Only $1.95 complece (add 

Wc’ to cover postage and han- 

dling). No C.O.D. orders, No 

orders’ accepted ‘outside U.S.A 

and possessions, We guarancee 
satisfaction. 


lly fomous tools are 
oMered direc 

new —= rugged. None finer. 
ALLOY STEEL VISE: Combi- 
ppatlon. swivel and bench type 
base. 334” supertiardened ser- 
rated steel jaws open automatically to 4%4” 
by trigger action. Quick ratchet serew clos 
Ing; bullt-n pipe grip. Many other features 
Regular price $24.30, Now only $14.95 
DUAL GRIP MALLEABLE IRON CLAMP: 
Holds on any surface - won't shift or er 
Tye sites: 3” opening (was $4.00) now only 
$1.95. 4° opening (was $4.50) now $2. 
ORDER TODAY - quantity limited. Enclose 
eheck or money order. We pay shipping 
tharges. 10 day money beck guarantee. 


ALL BUSINESS COMMODITIES, INC. 
AG. 4656 W. Rice St. Chicago'S1, tll, 


<4-r>CO MUCH 


old mine for professional or 


| IpZEAL-ART Inc., 20 £. 49th St. New York 17, WY. 


HIHOW To win successi!: RUPTURE sua SA 


SUCCESS comes us thane wha rr sclentitie support. Rott, senttery a- 
ion sy, frit gives natural support with ra 


DO You KNow? } comfort to active we Se ction 
BUYING © TRADEMARKS © TRADE ACCEPTANCES © guaranteed. Por free Neerakore writes 
SELLING © PATENTS HGNTS © EXPORTS IM. 
PORTS © MONEY © LETTERS OF CREDIT © WEB TRUSS CO. 


TERMS OF PAYMENTS @ ADVERTH 
dust 9 
en 


ING © FACTORS 


Dept.S-8, Hagerstown, Md. 


Say You Saw 
It In Popular Science 


pusiness 
UNDAMENTAIS 
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Fully Guaranteed MEW 


15 ~IEWEL WRIST WATCH 


ORIGINALLY sold up to $55 


Sacrificed because they're post=war cur 
LOOK AT THESE FEATURE: 


MARYLAND DISTRIBUTORS, Dept. 58 
son & alton st Balto, 2, ma. 


Be an INVESTIGATOR 


JAMES S, BOLAN, FORMER POLICE COM. 
MISSIONER OF NEW YORK CITY offers 
MEN & WOMEN an attractive opportunity to 
prepare for a fucure in Investigation & Crimjuol- 
‘oxy by comprehensive Home Study Course. Free 
placement service assists graduates €o obtain jobs. 
APPROVED UNDER G L OF RIGHTS, 
‘Write for Free Booklet PS, 


mc BOLAN ACADEMY, wc 


EMPIRE STATE BLOG... KEW YORK 1. W. . 


SUPER-MITE RADIO 
araisete; @ NEW 1948 MODEL @ ‘zt 


PACKS AMAZING POWER! $5.99 


SURELUS 


RL SE FILMS 
PAP. HEAR THIS! 


CLOSE OUT SPECIAL 


‘All 1946-47 dating. Tropical overseas packing. Guaranteed 
to be as good as the day manufactured. Sold strictly on 


nse HEATIUG 


GUIDE 


For, Heating, enllting, ond Alt Conditioning. 
4 ‘Cor 


COMPLETE + PAY ONLY $1 A MONTH 
To get this assistance for yourself, fill in ond, 


AUDEL, Publi 
oF. augers 


Paces 


‘AUDELS Carpenters 
and Builde ts Guides 


ibaa data tow ty Put on aterior tra 
How to hung doors—ilow to lath—iay Ooors—How to paint. 
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Looks and feels exactly like a 
real “4S Automatic. Made of 
heavy die cast iron. Plastic 
imitation pearl handle. Easy 
to load and operate. Just the 
{hing for red blooded American 
are Special Offer 
Our Price Only 


$1.65 


F.0.B. POLK. ©, 


1 Army 8 Psat 8 
20" Boces Repeating Cope 
‘3200 show 


‘lan, be sure svnd toy out new bargin 
Psi and cap ical, an te now Tener. 
Sivas Pony. Spee Copnoina, Leng Tom's 
nd lot thane Ale. Haier 


CU 
SPENCER FIREWORKS CO. 


TS! MAIN STREET, POLK, OMIO 


MUFFLERS 
STEELS and ALUMINUMS 
with a motorboat tone 
Chev., V 


SANDEE MUFFLER CO. 
BOX 296 LA Td, LOS ANGELES 43. CALIF 
2624 W. SLAUSON AVE,, LOS ANGELES, CALIF 


| LOUD SPEAKER MUFFLERS 


RARE PUMP BUYS 


e FOR HOME, FARM, RANCH OR SHOP e 


ham $17.50 


home: 
SURPLUS ASSETS CORP. 
2315 W. OGDEN AVE,, CHICAGO 8, ILL. 


New...Self-Contained 


SPRAY GUN 


No Hose! No Tank "ump 


$1Q50 


(win 2 extern) 
rosiraie 


SULLIVAN. 


me — Make — Mod 


DUAL TAIL PIPE EXTENSION 
Pence pieaiaes $9.95 
saree eueoucrs Coleany 


Fits all cars—chrome plated 
Postoge free on prepaid orders 
Pat.Prai, 2319 Ridgeley Drive, Dept. PSS, Lor Angeles 16, Calif 


NEW! MINIATURE gaege 
DUST MASK 


“9 


ECONOMY VALVE SEAT CO. 
2811 W. Fletcher Street Chicago 18, ill. 
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Eliminates need for tricky, expensive 
‘war surplus radios, motors 


TO MEET THE NEEDS OF 
ALL SOFTBALL PLAYERS 


To play better soft- 
ball in 1948 be sure 
to use @ genuine 
Louisville Slugger 


SRAM ee | | gotteal bat A 
Softball Rules for 
%-TON ARBOR = ey 


1948 is ready at 
your deslers, Soe 
him for your copy 
or send 10¢ direct 
to us (stamps or 


Inc., Louisville 2, 
Kentucky. 


WRITE NOW! 
No obligation 

aunt YU cm tsa om at, Pts ban et ew 

oars. Mo experience necesan 

Sed mane Hes: Ths yur spray! OWT DELAT 


COLONIAL PLASTICS CO.+ 216 5. 71 St, St. Louls, Me. Dept. $1 


in ‘Send tor 
} FREE CATALOG 


Bay and ell world-wide without capital 
Travel abroad if desired. Export me 

wertas i doen Your wen besmast = prelios 
Salaried jobs — up to more than $10,000 s year. 

low cot WORLD TRADE COURSE tacheyou uc 
rome in spare time. No previous special experiance or echeo 
ing needed. World Trade Certifeate awarded. Write today 
for FREE DETAILS. No obieation, Plas state age. Air 
‘mail reaches us overnight, THE MELLIN Exporters 

Importers, 1432-8 Westwood, Los. Angeles 2a Call. 


LOUISVILLE SLUGGER BATS 


for 
BASEBALL and SOFTBALL 


Wile for Herotre nd dels 
mice 
AE :. 50 to $148.50 


Make Life Easy .. 


than 13.000 dashes. 


For Yourself and Your Boat 
e 


re 
~4- TRAI 
soeeve eee $6820 co. 


pe ais or = 
vos SIME ANG ewe, 0. | alae Seip ede tS 


may 1948 Tl 


Order Today! Send No Money! 
Save! WAR SURPLUS 


For work! Forplay! For sports! 
‘ope aps a 


yee brand new, 


U. S. Alr Corps Style 


SUN GLASSES “PosTPAID 


Prevent eve strain due IN CONTINENTAL U.S. 


nd mate | ve €.0.0/5 ACCEPTED 
DUAL TUBE i; 
simple, to infage, & child can 


‘each pair, ee 
Relax Outdoors! Enjoy Your Summer! ITEMS WANTED 
ustaing, JUNGLE HAMMOCKS From INVENTORS 


“spacious, sturd ortable. 


Comoe, wth rprotecive polos a MANUFACTURERS @  EXPERIMENTALISTS 
6 ore any 


Palas "wt $4: 88 


falnproof overhead 


Severn 
wo ‘nite GORDON SALES CO. 


Street 


These perfect tent 
halves fre. ideal ‘for 


INTERNATIONAL SALES Co. 
(657 W. Mapison St. « Cuicaco 6, = 


a “Say You Saw 
It In Popular Science 


ERMA "5 OLLATERAL LOAN BANK 
ia Balimore 1. Me 


ABC OF AVIATION 


Now you can own this famous work on aviation that has 
helped thousands of readers! Big. sections on private plane 
maintenance and repair, what to look for in your plane, etc. 
Tells all about construction instruments, special uses of more 
than 250 aircraft. 598 pages, only $1.98. 


Min i Pie POPULAR SCIENCE 
LEOTONE RADIO CO. S277. | eps. 58, 253 ath ave. New York 10, N.Y. 
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‘35mm FILM for 


LEICA, KODAK, RETINA 


and other similar cameras 


ANSCO 
KODAK 


Super-Pan Supreme, Ultra 
Speed ond Fino-Pan. 

Plus X, Super XX and Back- 
ground X. 

Supreme #2 ond 


Immediate Delivery 
sou han re ‘si end oe wt sb ar St 
New Plastic Cartridges, 10c ea. 
Tight-Sinteen. Filme Ine 

Bo ninth Aver 


Dept. PS-6 N.Y. 19, NY. 


OVERNMENT FURPLUR Sano NEW 
VICKERS fRron'tver tooo rs 


HYDRAULIC PUMPS AND F lien 


‘etrorr, 


BENJAMIN SALES CO. 
)0774 Linwood ave. ‘Detroit 6, Michigan 


‘OF ALL, TYPES—100 uP 


et. Eni 
GEARS : INSTRUMENT 
INSTRUMENT... 
CO. w2e2etbct tin 
NU-WAY Build Your Own 
LAWN MOWER Rotary Type town 
er 
Write fr We Supply Eating Un 
FREE Circulor Compl 


price $12.50 
Why Pay More 


NO INCREASE 
IN PRICE 


TRACTOR-LITE MFG. CO., sem uane, iowa 


Say You Saw 
It In Popular Science 


only $2.99 


For Men, Women, 
Avia Srawren ed ree 


8 type lens: 


‘gold or rhodium placed the new look. 
frame. Mother of peael E-peael nos 
sweatbarand nose pads; pads and paddle 

‘able comfort temple, temple. Gold plated 


Four base curve ground frame. Four base curve 


Government Surplus, New 


DOLLY — TRAILER CONVERTER 


Dolly has a Timken model 
-2090-NX3 round type Trailer 
Axle without Brakes, and. 1s 

‘equipped with dual 
10 hole 20 inch 


Convert 


your 


Dolly complete 
with 337 tts 
Wheel and 4 NEW 
3oo-x 20 aan- 
tary Tread Tires, 


Loading 
Overall’ Width 

This Dolly can be easily converted to a pole or pipe hauling 

Unit; or can also be disassembled and the parts used for con= 


street oman re 
| 730-00 Value at’ only $400 
PARTS FOR MILITARY TRUCKS & JEEPS 
rin for al 
3 
Stack HOS" studebelcr and 
We have batts calsion on sowse'miotsla 

Terhose Special Heme At Low Net Prices 

JEEP CARBURETOR KIT JEEP PISTON RING SETS 


UNITED AUTO PARTS Co., INC. 


1901 TROOST KANSAS CITY, MO. 


Say You Saw 
It In Popular Science 


may i948 73 


Cattler SAVES SLEEPER'S LIFE! 
Fire Tater's piercing auto- 


Fire C 


ins anoeraes 
Fire Alarm. %'mscanic sccccry 
@ Hang attractive alarm like 
electric clock in any room, plug 
{ito nearest socket Alarm ant 
‘only 7" diameter) contains 
ret aac 
ype horn af pr 
‘Mount 8 fire'de- 


tectors in home danger zones, 
Connect these in closed ci 
h provided wire. 


‘uni 
breaking circuit and sounding 
fomplete equipment in 
+ 250 ft. fine, insulated 
ews and stapl 
Aothing more to buy. For homes 
where there are 
ff up to 2000 sq. ft. 
‘ho more electricity 
flashlight. 
On 


mote Co. 


‘502 N. Prior Ave, St. Poul 4, Minn. 


Pally Guaranteed 
$24.75 Complete 
PARcet Post 
PREPAID. 
ANYWHERE 
musa 


or Heavy Work. 73-200 
foriprevious experience 
Complete PLANS nnil 


needed. 
Valuable Catalan "3c 


BRIGGS- STRATTON ENGINES 


1, Hp Model N—Gort. Surplus 


limited supply lasts, ‘Suitable for lawn 
mowers, garden tractors, motor bicycles 
find scooters, midget cars, ete. Will power 
‘many kinds of machinery. 


for Descriptive Cireu 


MIDWEST SURPLUS SALES CO. x2ic. Sime. 


T4 porutak science 


15 H.P. Twin Cyl. “VW” Engines 


All usable, No junk. Parts obtainable, ©: "50" while 
they last. Two or more ‘$78.50 en, G vertiae 
or'money refunded. Run like 8" Rel 
Our ads since 1541 


FEDERAL IDENTIFICATION CO. 
‘Oklahom: 


‘rice 8 
anteed aa advertiaed 
Royce! ‘You've seen 


repare for good job op- 

rain at home or in our 

. Approved for Veterans, 

(Non-Veterans inquire about our Low Pay- 

ment Plan and Pay After Graduation Plan.) Send for 

FREE Booklet and full information. No obligation. 
COMMERCIAL TRADES INSTITUTE, Di 


Straps onto neck, Allows| 

‘hands and head move: 
nt Used. but in good 
fondition. Ideal for expert 


RUPTURED? 


New! AIR-FLO Truss 


ER PADS No Bu! 


10 METAL PADS NON SLI 
NO SPRINGS * WEIGHS 2 oz. 
* NO BALLS IR COOLED 
+ NO LEG STRAPS * WASHABLE 


SIMPLY CLIP OVER THE HIP 


IT'S ON=IT'S OFF in one second 


50 sENDFOR § 1 
sie CIRCULAR ao 
THE ONLY TRUSS THAT REQUIRES NO PERSONAL FITTING. 


Simply send vs the measurement of your waistline. Specify for left 
fide, right side or double, 
Send check or money order. Money Back Guorante 


Watkins Co., Dept. PS, 100 W. 42 St., N.Y.C. 


Bring Electrical Troubles “TO LIGHT” with 


TEST-O-LITE 


ll circuits of "100 to 
5350 volts... indicates 

hot or grounded wires 
«tel AC from DC 

end. pooriy. 

Here's the viiro-convenient, time s0%- 
ing. modern tester for fuses, cut outs, 
rodios, epplionces, motors, outlets. 
For superior 40 the erdinory, clumey 
bulb. “Operates one hundred per 
‘cent even om very minute current. 
The only pocket-size tester with 
Potented Safety Feotvre. Guoronteed 


ove Your 


SPACO BLUE COAT 


BOYS! IT’S FUN TO = 
OWN A REAL CAR 


ARMY SURPLUS [RRracriens 
A-C PLANTS BARRE aaret 
LECO ENGINEERING CO. tex 908-r55, 1 


NEW! 1/8 tp. $13.70 1/6 HP. $14.47 
1/4 HP. $15.50 1/3 H.P. $19.25 


KAYAKS, ROWBOATS, DINGHIES. 
‘OUTBOARDS, RUNABOUTS 
it for Quick Assembly. 

Everything Complete plus Illustra. 
ted lastructions. No Experience 


255 \, Necessary. Simple as A. B.C. 

= SEND 25¢ POSTAGE (COIN) TODAY 

A A... rr Showing all 48 Models (marine 

V-23 CRUISER Pirro) s consiruction deals 
Length 23 Fr. 

Beam 7 Ft., 10 In. 
Draft 14% In. 


AQUAMOBILE V-18 
Designed for Auto 
Sogees, Open on wa 
an Lengel 18 fe. 
Fast VEE Bottom Hull. 
Established 1928—Manufacturers U-MAK- 


KAYAK BOAT CO. 


World's Fin 
Exciting Fun—Harml 


FREE fiSssry Sct" esten 
WEAVER SCHOOL OF REAL ESTATE 
oot Pas SE Pershing Ro Kansan Citys Mo 


MAKE +: $S°,HOUR 


YEAR 


In Your Own. oon Business! 


YAFEW| Mony Clecring os High as $20 
OBouears || te 2 Day. NET” Renewing 
PUTSYOUIN| Rugs. Carpets: ‘Unhalstery: New 
BUSINESS! | feimnery. "Write 

Quick, Easy Way ¥ 


at 
scall tor 


Tike new without taking off Root! Tremen= 
‘ous Domes, apartments, hotels, 
ines 


DETAILS 
NOW! 


Dent. mone, "Sit morte Y Sts Louie 1, 


may i948 15 


PARACHUTE 


WARNES, ONLY 
‘SEAT PACK 
TOR BACK PACK 


Depr. PS2, $643 W. 63rd Pl 
Chicago, illinois 


U.A.S. Corp. 


When Writing Advertisers Please 
Mention Popular Science 


Guoranteed 


$3.00 Value 


Now! Only 


498 


For Every Home 


Midget End Shover_ Z 


‘Midget Spoke Shover 


ToDWARE FRODUCIS, 
» Bufalo 8, N. ¥. 
‘set of 3 Weod-mites for 


ing charges poid W couh 
sompon'e 


Canes eee 
16 rorutar science 


FREE / tie 


WOODWORKING PLANS 


‘Three complete sets of plans for making attrac- 

tive, useful end tables, sewing chests, scrap 

hampers, etc. Plans simplified so beginners can 

follow. FREE with purchase of full size jar of 

famous Rogers “Gorilla Grip" Glue for only 

106. This Powerful eve makes wood furniture, 
fetime. 


/ cusic: CRYSTAL Ser 


SIGNAL-POWERED 


INCHER 


“ CARING - S - CHICAGO 90, ILLINOIS 


\ “1948” MODERN MOWER 


ng 
20° cut. 1 hy 


eA india unit that 
Ri 


NEW “DRIVE-EZ” 
ARM REST 


© For Greater Safety and 
Driving Comfort. 

© Fits se: 
truck, bo: 
home uses. 

‘The “Drive-Ex” Arm 


of any car, 
trailer 


Rest ives arm 


54548 Ruse Rd, Dpt P55 Chee), I 


MAIL COUPON TODAY 
for FREE OFFER of COMPLETE PLAN 
Do, YOU want extra money 


right away in a business you Sliver, or Bronze) on Baby Shoes We Show You 
can run from your house with no F other keepsakes. Amazing re- How tstrtathome 
sults, yet so simple and easy by Howtos 
‘my pian that you can become an 
i, (oHon tg Metalize he 
Expert Metalizer in a few days. How ty Metalze 


caps ron toto oe ta ine ne 

Dinver und bieser prone every SEND NO MONEY ein Ot WE FURNISH 

week? Do you want a business Just Your Name—but Quick ett te art at EVERYTHING 4 

Sat family can helP Bind out fast how the love every lia ryramié + 

with —' busines that is sable, ether 'yas to her baby's Brae. ents 

Permanent, steady — with alife- Shoes can be turned (nto quick 

time certainty of good income? cash—big profits—-a permanent [way Brandell, Mar, Warner 

DON’T WASTE A MINUTE ¢ ae rates S57 Com- | 1812 Jarvis St., Dept. 25, Chicago i” 
ra ee. a send the ‘irst send all facts free. 

GET THE FACTS ONMETALIZING 8 )3temsent toyou on norisk tral Lyn QoRt weg Pe EAN. FI sta ce sea ! 

Myown shop docs bigbusineashy costs nothing If you return it. | hows PREG Wo wbligtion 

tame methods {wilteveltoyou, ot gettheFreefactatet. Then t 

Exclusive Warner Electroplating decide. Send penny posteard 

a "Tne precious 


"Gold, Genuine 3% é MAY START Spiuteneeeeenn 
WARNER ELECTRIC CO. Dept. 25, 3 A FORTUNE 
1512 JARVIS AVE., CHICAGO 26, ILLIN == 


ie NEW GADGETS FOR $ 00 Come and Visit Our Sound Studio 


neve the ans An MAKE YOUR OWN RECORDS 
with RISCO 3-way Home Recorder 


“Snapshots In Sound’ 


‘St. Loule 1, Mo. 


LEARN CARPENTRY, & MASONRY 
Ui gS Tie tes te eee 


va ewes seh00t or wuicoine TRADES, Oot . innate | Milese Dtraters RISCO ELECTRONICS 25 W trendy, ¥.7, WY. 


Say You Saw 


B RA N D N E Ww! It In Popular Science 
Delco Constant Speed Ty 
elco Constant Speed Motor Type MAKE js 1g 


5069625, 120 R.P.M. Has built in re- 
duction gearing and governor. Oper- 
ates on 27 volts AC or DC. Size—over- non COMIC Greeting Cards( 
all length 4%” by 136” in diameter. PROFTY etheutie Nee (Cy x 
Weight 7.5 ounces. Price $4.25 each 
net. 

INSTRUMENT ASSOCIATES 


40-37 172nd Street Flushing, LL, N.Y. 


ious Boxed Assorts. 
‘Wree FREE samples, detail 
NOVO PRODUCTS 


may i940 77 


AVIATOR'S OXYGEN OUTFITS 


SURPLUS: 


AND HUNDREDS OF OTHER 


BARGAINS 


' ——, 
——————— RADIO HEAD- 
PHONES 
Rubber 
Oievar 


‘VEEDER ROOT 
COUNTING MACHINE 


Tyre Fa 
aoa 10, 70 COVER POSTAGE AND MAILING 
S| on Bre CarALoc—aeabY In ABOUT 60 DAYS 
f ‘wniTe FOR YOUR COPY TODAY 


*, 
Es 5 Dept. PSS 
we i 509 5S. State St 
fs $2.45 E CHICAGO 5, ILL 


TRAILER 
UNDER- 
CARRIAGE 


Classified Ads only 70¢ per word per insertion, payable in dvance. Minimum ad 10 words. To be 


included in July issue, copy should be in our office by May 28th. 
POPULAR SCIENCE MONTHLY—351 


July issue on sale July Ist. 


FOURTH AVE.—NEW YORK CITY 10 


“SPRED d& Mileage” manual—Obtain 
greater “shed, ‘niente. Facing, perforin. 
ice from any" automobile! 

Book fives, asiest methods! 8 


Spoedaters fast" con= 
ito “Hollrwood Sut 


ines 
owe ‘parte dite! S08 Aimaua Boe! 
Slorue ‘parte iiss S198 almaut 
heeting. "Milford 9. Fennayivania: 


ted 


‘KAISER-Fraver Floyd Giyiner’s new 
book (no. couneciion with ‘Kalaer) gives 
Uncensored impartial 


[er tnelSing Plees Peak” Ranase oot 
conten tray 


Pilea $130 postpaid, 
2125 Wo Brea. Los 


°ATLICING AU 
fonder "Mnkee parkit fant 


to 
‘tof information Park’ Ald. Bow 3 


GREATLY Ingraie gas pileags] Cale 
‘Seongmy.” Tuneup." tells 


copyrighted, icon meu 
100, ‘Mud! dustries, 10220" San’ Car oe 
‘Bouth Gate. Cali 


Welded 
520, 


B. 
109 SUPERIGNITIONITER, Atomic 
Starling Pep Mileaxe $5.90. Ex Mre. Co. 


Caymer. 

Pico. Los Angeles 6. Galil 

‘SEE our ad under Molorstocters for 
Sareaine, Midget 


aiiaget Car 
Fectory. Athens. “Obi0. 


Meters Die 


LAKE, Your, Model “AY go, 100 mph. 
‘Couipiete details, Photographs. #4 
Postpaid, Four Barrel. Box L-2. Eaglerock. 

‘Los Angeles #1. Calle 


Sport changes 
Photographs! 


Tite! sige 
SHI-Au32 Merefo 


BOLD ae ldet track Facer from 
fications, con 
‘00. Motor Supply, 


‘Sixth “Baition. 


tiou” for fans, drivers.” mechanics, $2.00, 


aig; $2.28 6-010. Ray Kus, Depart 
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[OUTBOARD motors—good values, used 
motors, Also. uted. parts for, most. makes 
id oda Crandafi-Hicks Co. 512'Com= 


MARINE Fir Plywood for boat buldiog. 
Send ide today for complete stock and 
ice lst. rane-Matca” Corpgration. 1 
fast 43th Street. New York. 


ANTIQUE- modern 
swords. a 

frated cat 
be 


| MAKE Sinkers mold $100. Circular Free. 
kattnolt Machine. Works, 


‘Oak Harbor. 


"AIRPLANE. deitoon tank sreumiine, 
ots foot. tear drop shaped. 169 gallon. Of 
ight weight lead coated: steel, Welens 15 


pounds, Floats over 12.000 pounds. Ideal for 
Biking in. 


“hexeusive boats. cations, 


eiahit pre- 
ales, 205° Markets Grand 


‘COMPLETE, Ling of Mechanical Eauip- 
ment for Model ‘Motor Boats. Write for 
Elreulat,” Morristown. Boat Works. Bank 
Street. Morristown, New Jersey. 
15 ENGINES, MOTORS, ETC. 
AaVINDINO, Date. sting 225 spotors, i 
4 three Motor 


ger phase, ‘Date. 
web Wanene ‘Gliy 7 bdo 
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mbsteations. 10. Harris & Co. 204 Trane 
ste Bide. Boston. 

NICARAGUA “Tim Pan Alle 
Reundor showing Gi 
‘Americas 
Bisie 


Street. Dept, 205. ‘New York. 
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se eee, etdecbers Casson, ich 


Pree information, “Write George. ‘Wentz, 
San Marcos 16, Texas, 
300-286; 


| WORLDWIDE Different: 900-280; 
$95; 1000-8. 50; 20008635, Bencon ‘sale, 
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ROUEN & Cenieal America. 30 aie 10s 
swith appro afl Predenibure. 
Bitch, Marsal” stich 


ng int 
fat Beto Bert: 


HPs Wretzet S2LoeAnaeles | fos Bow Bolsa’ Foseda, 
a tin: | ream at home, Practical bane ‘esta 
om ‘custom Sufing: What are | Long estabiiunea school, Werte for Booklet 
Your “heeds? “Plommer’s 5008" Brighton cof Phovography. 1315 
Ben piesa 7 M22. Chicago 
Giamond-like. Introductory Offer! Lind 


ion, 
white 


lee 50 400 
180, 500—s4.78.” 600-67.90, Stampsales 
. 1640V. Oakland 4, ‘Callfornin 
‘SELECTED penny approvals. Henry Ji 

Service. 18 Pak Row. New York 1 KY 


SSR ARE ine sapoy art Bee fr 
af BARE Haas Se le 


Denver. Golo, 
TRIANGLES! Ditmange Oct 
Midgets! “Rooseveltet Hitlers! $i 

Slama! veryiblng sey Theifty Stamos, 


sliver Set 
aM. Countries” packet 
ree with tpprovalat Sexon: Waldea. NY, 
to TRIANGLES included in packet $0 aire 
aka Sera Be ett 
Hactore Sthinps. Dox'a Parkville Md. 
SRAZIL-Truman commemorative only 
Joe te. approval apllentts. Floyd Preder~ 
lok, Sisty Green Street, Lancaster, Penna, 


LOROATIA Sat Comite ‘Pree Approv- 


Thode’ 14002 119 Avenue, 8. 
Wy. 


“PRUE Stamps_with Approvals Suvi 
Stamps oo. Box 2296P Misia Deus. Fla. 

PACKET British Golohial Stamps Pree 
with fret approvals. Carters, 2794 Dundas 
Sew. Toranto. Can 


oo Ging PaaS 

PN A ge 

Aeecttakh Guth “eae ASE 
ee 


GENUINE Goya Node” set complete 

ase. Approvals: “Royal ‘Samp: Company 

Tainaqua 2. Penna 

GIANT” bicoloured royal visite, Maite 

ous Gulanns Goose ‘Airmail 

ble ign Te ents wih approvals: Crown 
Stamps "foronte Ganada, 


APEX Soest ommemarstng 1h 
aniversary 1847 issue with 30 different. 
containing early issues. ‘commemorative, 
firma. envelope, revenue Catalog. value 
exceeds ¢5e-oall for 10e to approval 
Santa only: Curhan stamp, Dept. P, Glou- 


“COLLECTIONS 
“INVENTING can be an interesting aid 
preitable; hobby: Write for complete pare 
foul. “institate of American Yaventors, 
aye Bt. NeW, Wash 


Dept, AG. 178 W. 


‘Chicago 3 
NYLON thru-vision screen 


ao 
automatic litsup box ‘ope stanas. ‘Sut 
conventional front oF Tear 


spapshot or nerative: thle ‘adam 


sssrals Sate. BE 

2 BEAUTIFUL Hi-Gloss p Ty wood 
petative and enlarging oupan with each 
shoto Ce Weatherford Oklahoma: O* 


FILM Procesting act oF Ovensiee 


‘to, Con 
‘Shaves ‘on. Delivered Prints 
CEG ln te Hara 


3 Bo Pall 


mm photo or ess 
Dhotos. 5s 4 


_ LOST a precious negative? Sei 
raph fn lone dolia Negative at 


reprints © 23¢ 


Pihoten! nox 48 “Oak Park tithots. 


Le i, 
BLO, Box 1476, Milwaukee. Wiscontin, 


50 PHOTOPRINTS, PHOTOCOPIES 
SGT MoMpied nlareemients 20" = 30> 
“ors we 


MOTION PICTURES, 
SOUND EQUIPMENT 


‘Boles He. ‘Short-dat 
‘ut lly" etngateed Bear 80.00 
Beles Phot, LL, #e i 


“BABY camera 
pleturen 1isadtae Special $3 ie wish 

‘im free“ Hecate with order No 
Kod: i fe 


RUBBER Gloves. tmpermeabie. acid 1 
sistant.” Save your hangs. Sale for ‘ail 
Spsciah price 3.08 per al pipa 

yoo 8. "Third avenue 


Dept, 40-2. 2026- = 
inet per! 
hen 8. B. &. Delta Photo 8 
30, DIFFERENT army _ embroidered 
palenent, nee, bargains insignias 
‘100 ‘Broadway. New York 3. NY. 


“UNUSED Match Book Corers. 100 ali 
diferent $1.00." Free catalog. Chatles Edel- 
fan. 131) P Bast 84. Cleveland 3. Ohio. 

SWAPPER'S Kollektors, Hobbyist 
Watcha got? Wnatd'ye want? National 
Bulletin 5c. Royal Oak 128. Mich 
i ANTIQUES, RELICS, 

INDIAN GOODS 
‘antique Pirearmal— 


‘6 MINERALS 
& PRECIOUS STONES: 
FOSSILS Rare Assortment. ora 
000.000 years wid. $1 00. G: Wesshing fai 
North. Soiono.. Albsguergue. NM 
GENUINE” deep red Arizona Rubies 
(Gargets), send quarter for packet. Man~ 
gral Speciinens Company. P. ©. Box 2051 
Phoenks. arizona, 


84 roputar science 


BEAUTIFUL Kodachrome allde and 
ult Slide Suppt 


‘Bervice, Si Wert 


Yr 
MAE “Silent-round Alma, Com 

renal rary. Ail intent” oubjests, rees 
aeeard ek ‘aim 100) "Garden Pil, 


1.00 
qeetanaen)” Geta Toe frefuned): State, 
Enmenburg’ 10. Mose. 


Fem 
meant sntislartion to you! Finest equip 
ment, 8 and 1omm, sound cameras, sound 
projectors. Bass buys “em. sells "em” trades 
Fem Satistaction always “guaraniced or 
yout money back! Bass. Camern Company. 
Dept.A. 179 W. Madison St.. Chicago 2, 

GUARANTEED fresh antl 
movie film! Weston T2t 
Processing tree! Three 3 
$3.45" Six sinele Bien for’ Univer. $4601 
Postpaid! Catalog. Evo-8, 47h Holly, an- 
sks City 2. allssoue 

SURPLUS Inboratory supplies, 


Fischer Photographic ‘Laborsiories, 1% 
North Mobile. Chicago 39, Tiinols 


DISTRIBUTORS Wanted. Make big 
spony, selling “our new nensaticnal sim, 


Bend tok satiple and free wholeale price 
: sitent 
‘etres 


3250. Stangara 
Sore. Gniversal City Cull.” Dept 


four 36 

5250 ‘Short. TOMO ound Piimt—eal bargaina th 

9. 699-1 wenue, | used cartoons. musicals, sports. novelties, 

eb voett eae ees Third Big'ust for stamp. Blackhawk Fine Dav 

= tober. fom 

as EMUEOI VENIEENG: ‘CHILD is "bor by Caesarean delivery. 

‘Fints each & exposure roll 402 | Project outstanding movie production free. 

‘Two exch Bc. One each aoe. Reprints 3c. | Send postal immediately, “Movie. Films, 
Fred ‘A. Eastman. Bode, 1owa Hamilton 26. Ohio. z 

ROLL, developed. 4 prints and two ci. | BARGAINS! Piles Fanijment. Pree 

lareements "23e biter. Young Photo | catalog! ‘Towers. #38 N. doth. Philadels 


Eetsice. 406-6" Albany 28. 


pha 


TWO Enlargements and negative trom 
your Movies. Send Prames and one dot 
far. Curiophoto, 1187 Jerome Ave... New 
York 6. 

‘33MM “SILENT "sound Alms supplies 
Bedner, 5300 So. Talman. Chicago. 


'PREE movie list, Superior Film Sery- 
tee. Hox 113. Troy. N.Y. 


SE on sobs, writine—ase. Orab- 
Poe Wath Se New York 7 


LEARN movie projection. Ganagcment. 
Pree Catalog, Theatre School. Elm! 


SEND, 10e for #mm, 16mm catalogue 
‘19. Northutpton, Easton. “Pa. 

‘DEVELOP your own movie film. 1 

ture, Duro Pfoduels. 1819 N- Eggert. Sul~ 

Halo at ¥. 


repaid 
faven. Pena 

Exclusive Home Movies. 

al Discounts 

jew York 19. N.Y. 

pQlANT, Fm offerings: Se. American 

junet Holiywod 28. Caltt 

SILA Moveione i back Tie Westen 13 

nonhalation. Pree processing 100 ft. temm 

35.28 ft. double sm 81 80. Bulk fla 

‘Without processing 100" tt, 1émm $2.25, 

double’ anim S45 See’ catcatar Promader 


‘Rewinders 
South Fourth Street. 

FREE movie catalog 
Seed Company. Secken. "Pennessee 


vimana. “Sau0_Gvesoln, "chicago 
‘ART model lms 0mm rentals exehic 
sively: adults ilst, Euclore, stamp. Revere 
Plims, Box. lost. Detroit 31. Atich 

SWE. Buy. fell, Rent. Exchange, Home 
Maven "Betas fot dime Mian.” Box 


MUSIC” printing #5-100.00, compostas 
turrangine, publishing Auto-bitho. Jensen. 
77 aaa ee 

TRUMPETERS — Melodigus Pundamen: 
tale Lip Flexibiinies "Acclaimed ‘greatest 

er and: professional methods. $1 00 
ach Sumiple exezeisn Tre, ‘Charles colin 
SN West 

LONG Life Neng that bring Bow Te 

a yeeaieemesatostma for 42.00. ete 


is28.-_ Abcordions-“Gut- 
fars'runipets— ‘clarinets Bargain In 
stiument Catalog 24e_"Musiclan's Shop. 
E'Gent uimore 3 AMa 

‘ACCORDION at 
samer, wit Visti 


Ttudents. 


Play. 
‘S100, 


‘Atkay. 


i. PB. Stag Lawrence Drive, Corpus 
‘Ghrstt, Texas 

| SWISS Musical unity $3.50 
bums. Boxes 101 West sand. New York 48 


‘SONG WRITERS_Proiect pour sons. Get 
the facts first. Free booklet. attractive 
offer. Sone Service. 331-J West 46th. N. ¥. 

PROTECTION. benefits, ete. Member: 
ships open. National Sonewriters Associa 
fon. Hox" at."Euex Station. Boston 2 


START horse business mabing satuet 


Barbie geumie melds 
Asasing 


‘marble footing. 


Beeded. Metal Cast Products Co.. Dept. i 
1608 Boston Road. New York 60. N.Y. 


Perimenters send stamp for our giant radio 
SEE Rewere Eek nan | Bie Dept, Parka Machine coro. 
BUILD “Loudest” Crystal Radio. In- =r 


structions. TCoud Crystal Catalog’ 25c 
‘Amoroses: Route Four’ Richmond. Virginia. 
‘BARGAINS Compieie Crystal Radio Kit 
Win Headphone “heria‘ilustrated, Ine 
structions. only $295. Pree List Radios, 
Ehonograpns, Supplies. Al's nadie service. 
PPE cay jolie beating Bw Reon 
locates ‘radio troubles double” quick Sime 
ie instructions show you how “Thousands 

use Write today, for’ 24 age booklet 
Some. Inside" Story.” Feiler Engineering 
Go.. 945 George St. Dept. PS. Chicago 


onal. othe? radon 
wholesale “ferme, Write, Henny” Radior 
Butler. Missourt 


“PLAY records the wireless way fi 95 


Details tFee. Myles, 3433 Maple” Berwyn. 


1oPERATE RATE profitable home busines sll- 


Hares prosts, Powell Service, B19 Eucid, 
Gieteana 3. Obie 


ae 
aS MEGA WIRE: | ABOMBT ons ip ee, Tet 
Barre. Penna. OR Ex | neapolis. is 
see Ee s 

AOU PUR ARR SS EG | Cea, Ree ea? 
ne were mabe ney 
= ONG, WH fopolk dependable Foriauing and 


POEMS Wanted to be set to music, Pree 

examination, Send 

fer of Music, 910. 
eles. California, 


ss, McNeil,” Mas: 
8. Alexandria, Los 


Manufacturing." Howard Robinson, Ph. G., 
1300-8. Ohio St. Mo. 


Sg Na eee a ae Send Poems for Free 
Examination and Outstanding offer. United 
Music. 116. Salen. Tadlana, 

$1200.00 PAID Yearly to new sone 


Material now for free examination, Get de= 
tails. Cinema Song Company. Dept. B-57 
Beverly Hills: California. 


137 PLANS to make 
Particulars 


“Ave, B. De 


| QOULORGLAZED Concrete Pottery made 
without molds. Patented method. Cemetery 
Brot. povalten tae. Sasement leak” 
Seals tree Aen only. Naonal Potteries. 
Grand Hapids. Seinnesota 


SOSTART Mailorder Bookson~Everyihiat 
furnished, '2ie" brine. booklet. samples 
Publieations, 


START Your own electroplating business, 
highly. paid. wnerowded eld. Learn at 
‘ 


“OPERATE profitable mail order business 
White Walter Service, 4158-8 East 113th, 


Gleveland 5. 
FOR an extveinel 


Onto, 


anely profitable lifetime 
ubiness berate Collertion Axeney-Credit 


Hesily learned. ce older, Cole 


Tiedt 
fhana leaner. 4900-8000 monthly "No a 
lal equipment necessary. Western Aiterayt 
Site “Dept. G. "Los Angeles 6. Callf, 
BUSINESS start on small capital! 
write for fu information of Manwfactur= 
ing formulas-atalysis-consulting services, 
Fairview Laboratory (Dept. A)" Box 488, 
Tooele. Utah, 
BE Your own bows, Have the security of 
fa Steady income ith minimum enpital 1% 
Yestinent, operating lowest cost peany el 


som weighing scales, 100 scales cat eanily 


Hamilton’ ‘Seale comps 
Street: Toledo. Ohia. 


Zour ows anilacirine 
utes aking pondiar $108 noveliok 
eee de Wg ae ert ey 
Waite So-to ‘Works, ‘Best Tore: 
Taha! 

xT 1 Money Ta your poets. Steady 
profit. Mfakecaell sbecialty Broduets, Tested 
Proauets ‘and sales plane, “Complete. {rene 
{ise $1.00 "particulnzs free. Karamnus Prod= 
neta, Dept. 10. Linden, 8.3. 

COLORADO anid Wyoming’ Tabous oll 
boom spaarning ew alliances, You too 
Sant st at 4, 0" 38 90 a0 000 on Ine 
Foeument of only $1407 ew, high price of 
Bees roar for_ou acting” pope 

re"me today-“not"tomorran 
Setalls, Tit attend to eyervihing while you 
Star DyersPS. 1858 Champa street, 
Denver. Golorade, 

POPCORN Machines, Potata Chip ou 
fue Long Eakins Co. 4863 101 St Spring: 
Bela. Ohio. 

“MACHINES. avaliable for makina new 
gestene of interlocking concrete. building 
Blocks: Deimvare Industries,” Dept. Zi 
‘Muncie, Indiana” 

LEATHER Call - sanpliey Tgaiheg 
Youle Dees, Hiss calaloe Hos. LenS 
Avery. Hampstead, N. ©. 


way i948 85 


LEARN Piao Tuning. Repairing 
hotne, Teme iat iano 


ise 


‘UP 16 $1500. yearly selling by mall Tm 
spare time “interest you? New Ideas and 
plans every month. "Details free BIOM 

ib, Tox 588-8. Sitlwater” Ola. 

‘DEALERSHIP avaliable Tor patented 
auto “Towbar. Unita opportunity. Samm 

Barnorart 


aes fadustry. 19338 
ings. Deivoit- Mic, 


‘MAKE exible molds! Few cents eachi 
cust, plagues, novelties. bookends! “Free 
sample! Hooker. Hamilton “7. Oh! 


‘OWN “Mirror shop. Resilver mirror 
Giana ‘siga kine. "electroplating. Jo 
Sprinkles V80.. Mation. Indiana, 


ELECTROPLATING Power unite. deliver 
gle DG from sv. Ac 


2 tees 


‘i 
I Blectric Products, 431 
Sherman. Gallon Ono. 


‘START Business! 
maker! Pree Sample! 
unetion.  Goloraso 


HANDYMEN—Earn money home opera’ 
gre Community “Fixcit™ shop. Write Stal 
ford. 708 Rawlings. Carbondale. Til 


ENJOY Jourvell make ignds with Wage 
go'tricks $100. Magic Package 25e" Lind: 
horst. 613 & Pine. St. Louis. Mo. 


START a home busines im spare tine 
Make extra money. Literature free. Me: 
Phersoh. 10" S8W Teh Court Minin 36 


EXTRA Money? Free Detalls Trable 
10181; BElm Street Dallas Texas. 


GET Hundreds “Money Making Deals, 
business ideas plans and manufacttrine 
‘Amazing ‘follo free. Austin Mall Service 
‘3582 ‘Lexington Chicago 1. 

MAIL, Order Businesses. boast 


wk 
brokered, ‘Write for Free bulletin of exeli= 


‘Box 


Batural Malaya 1977 
heavy brushing rubber for Golds." Telal 
half ‘pint aoe "Weite for full particulars 
Geoayent. ‘Mai’ St Lake Geneva. Wise. 


MUMMOPY Sowers in natural colors! 


wean Sa rh OT 
eR Ree 
ee ie 
PO tary 
. Laboratories 


der Business Fase 
Publications. axe:5 Southwest Martel 
Bortisnd 1 Orevot 


REPAIR Alarm Clocks. Instructions, 502 


Clford Joves. 12018, Dudley Uica N.Y. 


ul ideas #100 postpaid alton 7" Chom 
Etc 


| tne Fond tg, Indepenidence. Welte. 
iS6s8'N. Ber 


Tae Beart Metal petals tee, We 
Weirein 630 Mortle Ave Lone’ Beach 

Erith 7 

BS tlanenieed Pie eineiGbers: | _ ROLL-On Curtain Pinner” 0 Fowipald 

scheati oct ansss Dulsih. Minnemes’” | Salesmien MO.” Dealer. 130") Pron 
Be reunion 


Varger Too! Co. 
wv 


‘SAVET Million _aftieles wholesale” Dic 
reciorg. 300) Eawsan. Box "1009-48, Deo 


LEARN to publicie youreelf for_im= 
creased incote'in your business or profes 
‘Mon’ ‘Details tree. Publicity Systems UPS), 
Bos ack i, . 


‘OPERATE home business that mia 


juny 
‘Chicago. ilthots, 


ard. 


‘MAKE perfume. Complete outfit #7.50. 
pulormation free, Gkawon, “ai Joiner, 


Baltimore 21, Maryland. 


2 fae, Cae eae Ee 
Bronzing be de Park 33, Mass. 
ag Ree bey tee 

Ralie Bmbogsing Sets "Barn plenty. Royal 

Pte ar 


"MEN with ambition appl Make 
money in) Mull Order: small apliat 
NiGet ren gules plan, Inguice. Bacon te 
fexprisen Dat. Ware. Mass 

WCE for Sale sa 


RAISE Ginseng. 
gpreular Pree Ferier oo 


Shere aaa oobas eo 
gregte ghter Mix” MacOregor. Tahoe 
Valley 155 Calit. 


AUTOMATIC. Rhinestone Machine ae 


cei 
aiate ai a th 
ke 

is OUAEANTENS wet ed 
2 SSeS, ads 
Bi Heri = 
= 

aS NE au Ge Saree 


i instructions’ ‘esinmers. 
holding and planer casting se. Pree 


Nos Sast"sard' Street Cleveland 3. Bio, 


‘Avenue. New York 17. 


START Home plaster novelty busine. 
Amusing course tells how. Literature tree. 
emo: $0. 
Everyaning sibs 
ied. ‘Details free foorén "Publ = fs 
Box'23. Pawtucket: R.1 
fie FROM Square Poot 
gecessary. Write! Woda. 
Hinsenchainetts plabindese usta 
MAIL, order” bisinens pour opportunity 
| low re" Bund "Your, Own Mall Order 
Rosinens Dexinney hana took tlle how 


i 

NEE: Sates Go," too Shedy ave. yon: 
DO it with Sea shells 

home work 


Hisi'Brie 
intyeur own, bookkeeping budnens, Be 
we | Sekedest RACE tine nde of “atte 


Shh Sod mouth ena New plan’ proven 
age ra ates 
oaseks ‘Bunvet 


er Audigy System 
Bar ‘Sys 


INCOME trom Tonal information Ro 
litng. Details 28¢. Neher Co.. LaVerne. 


“SGONET — onli. spareiinw Pasian. 
Write today. American Letter, New Atar= 
etl. New Jersey. 

Pa 


i BiFiy Se Ru Vending Ma 
‘dag. That's ten moders 
ante cent Raat 


CREPE Poj 
decorations. 


Towers. Wax 

‘aul, Proves 
fmoneymaking course i Grepe= 
a FH Mento: Dept is "Cleveland 30 


Eetarowue free Brookings. Bevib%9. Lite 
a 


BE A used cat dealer, Tesi plan $1.00 
gf details, Smith. ITE “Rockland 
Fonte, New York 


‘Bier 
Bevi ta chicago 6. ih 
86 rorutar science 


you pay 37 frei 4390 made? 
Galop-iiustfated Book "505 Odd. Success 
fal"ioterprives fee! Some. afer occx- 
stonab Rh oa 


SMLrey Bae 
sees Be 


152-8. 
Sones 


eae rou are iniernjed is Tein a= air Suara i Tegiinate, pare 
increasing” stendily Write us, 
| Siattespiasice orp." Forest Bark Ti 


sn sour home without Sure 
everywhere. Guaranteed. 
froniesservice, 


‘Demand 
ins $1.00, Eiec- 


400 MONEY 


Baking 


ICAL Dulietin sting. 24 
tne. 26 Opper- 
IF you work im a factory oF 

are passing up 


TEOHNI 
tualties. Free” Publis 
483 Irving. Bilggeton. Nd 
ilies 
Theoppomunity of tes 
‘a sieody Extra Income by 


sing, inset tanto 

EAN Seeman a 

Giorgia, ae 
Shoo ery 

air ae 

kanes, Ragas aeet SE 


: a wih, farm Se 
Haute. tadi ei 


EXTRA Money? Free details, Tyabie, 
Elm ‘Street, Dallas, Texas. 


faces Opals. Gay 
iandlue, “Carleton House, "Distributors. 


‘Texan 
STOREY aga Onporinny, 


cents Dr. “Korstolt. 


ea slock shop. while jock 
‘Our caay. Co learn 


me th 
course wlin pictures and 

Baas aw. to Fepalt all “kind of 
formation. free. Houston Clock 

0. Box Houston 12. Texas 


itstrations 


doa 
Sh 


nes 
typewriters Write’ for iree 
Tstormat om Howson, iter Hepalr 


Berviee. P.O. Box a38t_Wouston 12 
ANALYZE Handwsting for Prost 
vets outst 81:00, Oran clonic, POD-#1 


‘SELLS on sight. Sensational Luminous 


Powdére that eine in the dark ihrousi= 
oar fhe night, emiand, No com= 
te ig profits to agente and ‘users 
tt ors and tntormation ih 
special teinl order for $1.00" Giosell 


(th Avenue. 


nan ae 


"Bradenton, Fictida. 
‘WIN contest money. General Contest 


Mauazine gives hundreds of tips. Lisis cur- 
Pent contests and ules Sample 2c. Gen~ 
Eial Contents: Neao~a east 6th. Duluth 


(UNPAINTED Plaster Ornaments: Beau- 
tifal designs. easily decorated with water 


Seared Fans Wich Re 
wards. samp. iucnal Con= 
Miami 31, Pia. 


fights teompletey trom scrap. 
in ihtustrated details tree” 
gece 


lis Plor= 


it Fork Btreet Brooklyn’ 1) New 
Dep. 


39 Fi ATIC 


prey iat, binge supply on, tie 
Eosls ‘Avenue. St ous 8, 


eR ay HSE 
ie 8 43: "a" $1.66; 8/10" $2.00. Include 


“aunac Piste 200 30 
Mea! few I Wew Fork. 3 
Keensakes. coins flowers Dia= 
logial spectnene fo anieting gud plate 
colony producing. beautify eaat 
Comper 


iin “halt” hour te 
USA). D. By Munson: is. Box 
Wie Evanston, th 


“MAKE Plastic 


Free jaTorme: 
40 20th, Lone 


LUCITE and Plexi 
‘ceaerous" assortment 
‘Sad: Metro” Station 


eee 
‘Los Angeles 88. Cali, 


“nana price sk, 
‘guriee to eal: 
‘Riverton, North 


[SAND APPARATUS, 

TUMINOUS Paints will glow im dark 
‘Six colors. Fairmguat “Chemical Cox. 136 
Utberty St. New York Clty 6 


Win Goose one. seed is ptrenioad 
‘winning answers 
we Ave, AUDUTH. 


LEARN Ghemisiry ai, home irom the 
Moilse of Winn Home of Supplies for stu 
‘igparstus outils for Home Experimenting 
ppara gor Home on 
thotoarapisi” Scales.” SemisProfeastonsi 
Microscopes ‘and aceeisorien. Send 100 far 
fetal! catalogue. Established 1031" John i 


SOAN Imporip. curios Free Wile 
sale Gata" Guliera“Speciaten To: 


‘To Write Design and Sell A 
ee te ‘Ohm Awency or Work Tor 


aw “Boider free. "Maver 
10 West Ost 


espns 


Shula 
a 
rg ay ned ea ee ter” 


160-8. Wilkes-Barre. Pa 
PEERIBCE Molds to order. saa 7 


nals:| Professional course “manufacturing 


ay ana cas novation Latex neqere 
ment guppies, Plas: 
West bow tone, Bonton 4: 'sfase 
x for Fil 
imsah Qniy tho cova beara for IRE 
ielng statuary 
Lat coat Write Major 


131 Inman Street 


MoNry Manin 
OPPORTUNITIES 


LITE Collection. describes. 17 money- 
smatibe, plana: local fal order. Particy 
{ats free, Blite Co.. 420-A Grand Bt 


DETECTIVES Enrm Bie Money. Exper 
‘ence ‘unnecessary. Particulars tree. Was 
her, Poids, West goth, N. Yi. N.Y. 


ee oa 
eit ee 
Satara of 


Wing. T3t8"West"2ird"Sireet. New Fork 
"SiNKER Golds te ate a 
akers Several styles, "many Bree 


iustrated (older. Reading Instrument 
Box 78. Reading. Pa 


GET 400 Success Plans, Ideas Amazing | ~ SPECTROSCOPE Tor quick 

formulas,” Schemes.” Folio, tree. Formico | anaiyas #2 Cutting ‘Sous, Campbell Gt, 

Gratts. Box 813. th fer a 
‘Syenines. copying wid du- | FREE calnlog? Chetty, Mineralogy, 

see sega Toe advertere. | wists. “Biywt. ‘tracey Laboratori, 

‘Wisconsin Evanston. i 

TARR 09 se even a SOW ATONYSuppliay Chemie 

ple ema, fash markets: Mendrick- | Glateware. Ete. Low prices iat 

Son. Areyle 8: Wisconsin. be Slcrescopic Slain Catalog aoe 

‘START Home Mall Dusinessl Tales ina Seve ie Goma 


only, 


Be vtach VAN ve $1.00. Charles. 12-ER. 


= cht 


3-35. Bioloaieat Su 


‘oo. 1178 Mi, ope 
Ate Ronse 


Supply Co. Box 2380. 
FORMULAS, PLANS, ETC. 


ie Co.. 220-A Grand Bt. N.Y. 
yE Secrets. 10.000 formulae 


‘TRADI 
gareh, Higa Panipaid Natco Supply 1600 
Ww. ‘Sed Narre Ve x 


‘CHEMICALS. ounce quaniities, appara: 
us catalog ibe. Fletcher's Latoraoris, 
Everett 49. Mass. 


Supply Catalog, 106. Piieeim 
Ghemicals HG-FF Edith, Salt Lake Clty 4 


CHEMICALS Ta AT grades ond auemi 
yest Cat. $10, Geltie Bhemical Co. aA 


a ae wh was 


70.000 FORMULAS and trade secrets 
Pree Mterature, stiitmans. 85° Kingston 
Ave. Brookign 3. N.Y. 


BOYS Wanted. Over $50 week! Sell name 
abies for tront, doors. Write National, 
{io Summer, Boston, Mass, 


may 1948 87 


SALESMEN: Big money showing busld- 
‘hiners sensational prodce cuts eauen= 
HIS reoait,cont to ea avenue 
ders: weekly pay" y0u over $100.00, Age 


Bi over Gee king facts, Write 
ta Box 10 
Ras 


Fe. Worth 1. 


"wages. 
Poa es Write. stating 
locality preterved Addrent 
Tron, 


Department 
Co aes West os ‘Be 


fp Da a RSL se 
fof yourselt and family. Bem 
Bonus Bian. Barlora 


Tn Selling! Send name. ad- 
‘copy Opportunity Magazine, 


FREE Sample! Bie, pratt cpporvaniiy 
‘GiowstaEne-Dark ous 


{ig of concerns interested of mn 

ransportation. 
anulatturing. Honcwinen where fo abi 
Global Reports, Dept. PS, P.O. Box 880. 
Hollywood 28. Calif 


‘Superior 


Seisg ulin 


i 
ly. Golden “Novelty, “€48  Broadwa 
Gok, New York. mae! 


‘Colonet sini. 
7 Pa. 


i 
‘Room 002-C. Ph = 


Riaten“co.. Dept. P98. 1500" Greestevod 
Ries So Den 


“ALASKA—The Lait PYontier” offers 


Month 
Eitan 


RELIABLE toon with car wanted lo all 
‘ont farmers, Wonderful 
‘$15—420 in a day” No exper! 
Hequifed Permatents Write today Mel 
Gon Dept. #0. Preeport, dio 
FOREIGN Employment’ List of —_ 


antes With. foreign. interests $1.00" oF 
20.0. ‘Foreign service Institute. Box 
3604 J Miami 24. vi 


“BALESMUN: Excellent openings with 
authorized Iron, Pireman dealers vAttrac: 


Ere bainy and commivson. Stake goad 
ling top quailty. ‘national 
{ertised iron Pireman. coal stakers ol 
fins Burners. automatic coal. off; eas boils 
Sty ‘and furnaces. Excellent individual 
Sales “taining ‘course and selling eauip- 
ment, ‘Write for information. statin lo- 
Sally preferred. Irom ireman. Mig Co 
Stas” Went 106 8t.. “Cleveland 11. Ohio. 


© MAGIO Cleaner and laundry soap deal, 
Hotter than a Arecracker. Big Profits. Sam- 
le tree. UCO. $007 Irving Fark Chieao 


Colting co. 


RESTAURANT Sales 
ing sideline that, nets 200°, Sample free, 
‘Theron Fox. 102A Carolyn, San Jose 10, 


[EREE nylons pp it Render Howieey 
ery fo1gwith a teristen guarantee that | 
sod, "Mere words coud U0 


Haris iaire are: 


Henuine ‘outsize 


PARAMOUNT Revolutionary Self Piling 


santa ‘Drging, Ben 
ft Sh, for working. sample 


aval 
gy formation Paramount. to "Bway 


[led System, Write Tax-Baver System. 
0. Pe. Worth. Texas is 


e AGENTS WANTED. 


GOOD, Paving onine, Suvering it~ 
ort paating autoparts, Fetectors, Persie. 


ink oF shop Feaulred. ous turn 
Free Booklet” Gunmetal Go. Ave pan 


rar Inv 
tt 


LGR After 
Thome, 


$0. 220 Orand St, New York —_—_ 
EXCELLENT Sideline for printing and 
advertising sulesmen. eealcomania ame 
Bates in small quaniities. Great demand 
‘Also.’ maxe money with our fine of Auto- 
obile Initials and Sign. Letters, “Pree 
Samples, ""Ralco™. XL-Roxbary. Beaton 
cnt Doig Soom Nae Gem 
Immediate delivery... Write Caiterline, 
2O31-SH Sunnyside. Chicago” 25. Il 
AGENTS100"; prot selling genuine 
sold window letters: sores and oitees, Pree 
fiaraples, Netatlic Letter Co.- 437 N. Clark. 
Chicago: 
oh, 


‘ab: 
aha enuf ‘pre Samples, Atlas, 544 
‘W. Toth. Chicago 20, 


88 porutar science 


Emblems. Fast repeats. Wet too Hook: 
Fuse. Company, Box “foanok 
Virginia. 

MAKE more money selling perzonal ini- 
fHalec’ Individuaiiced belie Buckles. cap 
badges. tie holders. name plates.” 2.600 
lets to ae 2 nip prod hole or 
Brder. “Hooktast. Specialties" Box ‘1425. 
Boot 7. Providence’ fnode land 


Pelt’ New York 10 


SILVERWARE, Clean 
ishing 


‘Money Year ‘round 


Derson-departiment-store. ‘Take orders 


a ee 
Rec a ae RS 
‘Mth Street. N.¥.C. 1. 


Wes 


‘upon 
Nor Pea “Bear 


‘Asengh. Dept._13) Mount. Morris fifi 
BIG Profits Pasi 


covers, Curtains 


_ AGENTS Wanted for ouF Biot Machines 
and col ‘operated. amusement, eames in 

Seery town “and. community. Sell to luk 
vd howe ua Toute. Webb Distros 
B40,"0 So, “Kedsle Ave., 


INFORMATION — Wholesale supply 
sources. Moneyimakine plane. Increase sot 
Income, Write Reynard Station. Snith- 


ea Pocket Knives 

‘Always razor oar, 

a ie 15,00 ox mote 

foc Nelson ME. Gon gaa W 
2.'Minn 


WHERE to buy, 800,000 articles (house 
‘pl Appliances. iothing, eke. Wholecaie! 
BET aot phi oe male 

Pi wood Clty. 
'SELE, Menai seal bed Innps, Louver- 
lute diveet to user. Retails 83.05. Whole: 
sale $2.37. Sample $2.71. Write for clreular 
Randolph Manufacturing ‘Company. ile 
fore. ‘Texas 

PROFITS ay 
greeting card srsortments, ‘Details an 
foriment on approval Giorian. Dept, 30. 

2 ook 


3is New York, 
300", PROFIT Fleciric Gas and Cie 
gee Luster, Write Box Tit Rew York 


Yo 100% selling everyal 


GUARANTEED product in protected ter- 
sitery. Af sou are how selling or intend to 
fel Rouserto-touse. For full 1. Qt. Sample 


'itobokenN. 


“DISTRIBUTORS! Very profitable prod= 
uct for Automotive Shops. Northiake Co. 
Peoria 4” Hiinois : 
TogEEE WT blue Sook. slene To sores 
PS ont ce sells Soe. Make money. 
Sample_free, “Lowy. "West "Broadway. 
Dept, 378, ‘New York City (7). 


(agi Nene supe Tae, er 

fe 

ii fehl ane 

= esr 

ecictheata et iret aaa 

fireliestit ek Bee gees 

BEE atte ate 
He aloe 


#3 FIRE Exting mnolesale oF 
direct "FirecKiler' Toi Prank, Syra= 
use 1. New York. 

‘SELL, new. 


ed Cao SRE 
sett inti oan Ta 
ee she eta ese 
2 aa 

ADEN agonal ae 
peg aa aeesial BS 
i lls Saat ea 


{ncks, ‘Prize abo "y oe 
Nb: ‘depending pon out, 


Your profit. #40 


jenulty. Post | 
Me 


EDUCATIONAL 
AND INSTRUCTION 


Avenues Chicago 17. Iilinais: 
BOOKKEEPERS! Increase your ath 


Jour own simpliied “Dol- | vile 


te 
Iar-A-Week" Bookkeeping’ and Tax Sery= 


‘Box 203," Cedar ‘Grote. 
AiDENAMIC. ‘Thoushi—The Secrets of 
Mental Fracination. Improve your mental 


wers. be a. success tn, ‘Sulines. earn 
Tore money. "send taday for this sinasing 
ew book. 43.88 Dostpald. Milton. Clea 


Te iat Bie 
7 
aS ee 
sonia, Serbo Sir 


time, Details Pree No | 


70 LANGUAGE OUTFITS 
TINGUAPHONE mies 
‘earn to 


“BUSINESS SERVICE 


COMPLETE conisiner service for_mail 
order trade. Request folder. David. apor 


and 11 Brooklyn Ave.. Brooke 
Scans. im roa 
74 CARTOONING, SIGN PAINTING, 
DRAWING AIDS. 
HOW Te Make Money With Simle 
‘A, book gree who. ike to 
aw shea re, _iehte Brees no ob 


au 
Ba APE EP oft 

Sak me jean gt ne 

ofS aa Ba! et 

amare 

2 SST EERE 

sc Teague 
eee Gee ee 


i 


eens ade eal Toa and ton 
sets modern a tuner batter 
Blane “up ent ‘nches. All for $1.00, 
faninese, ison, 


T west ‘Nt 
Shiengo 


‘CARTOONS and 
$3.0) Cretuneah 


cai 
‘Luenburg_ 30_ in 
% |ALK TALICRTONTS 


gpareclars. ieCurley 
BAKE money of Rome Hie 7 dou Wye 

immediately. ‘Dufly (5), Covington. Ky. | great ‘rain you in your spare 
eDISTAIBUTORS—trerease your income’ | tise. im your own home, "You cam practice 

wholcsaie supply satscee Monesmuking | Niule studying.” Weite for free catalogue, 

BlanasWwiale Bowden Service, Box owns: | Repent eal Ihatitute, Box 973-B. 


f Ga biare (2 goduce 
antciine carded, foot produc.” Repeat 
fotder. Big. Profits make this a. “natural” 
RUSK’ nae "for! tncts. Pere sail’ Order 
ok BONTA. Sas Francisco 14 


SHORTHAND. Profesional. high speed 
Learn i 21 a. “31.09. Ger. 1213 Lin 
coin Place. Brooklyn 13. 

STELDORD— pepaais toot Demand 
for’ trained. mien” Learn 


RETAIL at wholesale prises Sinwer 
pore ae ten Bast 
Porahaes Road. New York. N.Y. 


OFFICE SUPPLIES & 
EQUIPMENT 


MAGIC Mailer Enveio 
Post Card. Duplicator $14.40 


Tor #4 08: 
Sup 


plies ‘Acetate: Agents Wanted: 
Bpeed-Dee 3229PN. -Shemeld, Chieugo 13 


_ AGENTS-—aensational ‘writes 3 
gglors (Gold intea. Rewalis 1.25. Sampa 
Som ‘Bench Avene, 


‘Bri 
Pa 


tal Aina 


‘tter year 


julpment ot 
(credit, 200 home necessities. Selliny experi- 


| 
‘hice innecessary to start. Wonderful op- | 
| 


Dortuaity'to own pleasant. profitable bisi- 
Ress ba sag nduates Write 
Rive PSC. Pree 


yas Pane Saleen aking 6 00 
$6,808.00, bes day” selling "our  Rlectrie 
Faas, ‘Pumps And portable. water 
iofteners Have sito. all "kinds of “fan 
partat Bund your own.” Write Universal 


Panad Te ONE week —Uaaraal? Wor oi 
allt Just look at one week's earnings of 


VALUABLE Information on your mein- 
2 famous feats of memory: Supe 


nites, Write today. ‘Thor Books 
68.5" Box 1310. “Chicago. 


7% RUBBER STAMPS 
\dexed 606 Pads 38a, 


LINES, cushioned in 
Print-iight, Wauwatosa, Wis. 


KNOWLEDGE Personalized educational 
guns. Wate instruction deste Welco. 
fashington 6..D_ C. 
ae ‘sqhonl. Teach you quick 
Ane “na, Weeks. You ca 
‘lied! ‘Mtogern "shoe "Revd 
Houlytgod ‘Blvd. Los" abgeies~ 
Mont. Chicazo, 

LEARN Elements of Radi 
Ween itadio School" fast 
SEC" Minneapolis 1¢. Minn 

STUDY, Real Estate. Write DeVaio 
Schools. 35 ‘Vincente. San “Francisco 16 


cna 
8.00. Write 
ith treet 


RUBBER Stamps, 
$75. 
Haris 


Flines 
“Starap’ Works. 


1 Tine, 3.50, 
Signature 0 $2.13 

‘Nebraska: 
DELUXE Cushioned. indexed, knob 
handle; ‘Three lines $4.00, two T6¢., Quick 
Service, Cuitlog ie” Warner” stationary, 
Bon Peas. Havre ‘Maryland, 

RUBBER sampe Wuwtiated erature 

free. Lee-Vall Press, Dept. 4D. Box 1242, 
Fadianapolis 6. Tadiana. 

VRINTING OUTFITS, SUPPEIES 


Sar en as 
Sc ose Bupa 


16; Seif eedine Post Gard 
0.50 Up, 


“Literature 
8 


<P NTING Preece: Type Supplies. Cats 

3c. Turnbaugh Service. Loyevill 
SSREXPENGIVE home-made “printing 

pete, Details tree, Novelty Shop. Downs 


SMOLTIGRAFE aching 
real Darunin George Wents, Bal Mattos, 


‘te, ae Drospecta, Write John Porter, 
Indiata. "Dep aa), Chicago 18. 


Bay 


a Hinds, catalorue 


RUBBER Stamps all 
oe, Print ang Stamp Co., Box 172. Boston 
cass. 


may i945 09 


HOME-MADE Printing Presses. Write 
Riegel, Lilt Harrison. Philadelphia 24. Px 
3 


2 

‘BARGAINS Weddings. ist 

LaGarsn 8 Waldes, Cambridge 40 hats 
NG. 


PRINTD 
MULTIGHAPHING, ETC. 


1,900, BUSINESS cards printed a 
$20, SEnop. aol ede 


Enea ‘aust Ky 

letierheads forty _ em 
benutiflly ‘prince “41.000 Gaider's Box 
3422-P8. Phila. 22. Penna. 


‘roge. Naneo 


SGUALITY Printing unnese” personal 
ggmtionery, state requirements. Sample. 


Broducts 
Pena 


jorrison Punssataw= 


(D 10c Now. for our 4 pane price 
useHerunded Are order, ‘Mccall ‘Presa 
(PSM). 1336 South aith. Omaha's. Nebr 
PERSONALIZED, Stationery. 50 shesis 
so! envelopes. $1,00.. Excelsior Press. Ti 
Bouthern iva.» Bronx 33. N.Y. 
"WEDDING, announcements, “Business 
stationery. Cards. Printshop. 116 Fourth 
Massuctusetts 


Leominster. 
430.00 WEEKLY income Tram Home 
Polio. tells how. 


MESURE ate ik oD 


2 PATENT ATTORNEYS 


TRVENTORS: Learn bow to protect your 
invention, The United States Patent Office 


Advises the inventor. uniess familiar with 
Such matters, to enunge a competent regis= 


ena gbigation, Ciarwnee A. O'Brien 


& Harvey Sacobson. Registered Patent AU 
formers falls “pisiriet National Butane 


TiVENTORS™ Send toga for “Beaiod 
Patent Information” outlining preliminary 
tepa to be taken toward Patent Protection, 
also convenient "Evidence of Invention’ 
form, Wietgr 3 Beans 4 'Co." 34 
Building” Washington 6, 


=n 
eg ee 
bate th 
spine, ieee eee 
ao ee : 
Sanna as Ganon 


tion, MeMorrow, Berman & Davidson, 
stored, Patent Attorneys, 141 Viet 
lding. Washington 1, D.C. 


PATENT, practice before US. Patent 
Office. Validity and iniringement invests 
ations “and opinions ‘and form 
Szividence of Conception” torwarded upon 
request, Lancaster, Allwine 4. Rommel, 
Registered “Patent Attorneys." Suite” 41, 
HSSIsthe si, NW..." Washingion D.C. 


Irving L, ste- 
Washing 
Registered Patent Attorney. 


as FOR INVENTORS 


INVENTORS: Learn how to protect your 
invention. The United States Patent Ofice 
Advises the inventor. unless familiar with 
Pach Balter. to engage a competent res 
ferea patent attorney or arent to represent 
in. We maintain a tad! of reristered Pat 
ent. attorneys ready" to serve’ oe 
Bandling of your patent’ matters, 
Booklet “Patent Guide for the Inventor” 
obtaining detailed information concerning 
Patent procedure with “Record of taven« 
Eon torn will be forwarded upon Fa 
<Srithout obligation, Clarence ‘A 
x Harvey Jacobson. Registered Patent At 
formers H3A+D District Rational Bundine 
jashington. D.C. 
‘Guide 


‘Patent at 


Prank Legermann, Reviatered 
tormey, 184 Nasant!8t., New Yore 1. 8.¥. 


Revised Patent Attra 
Bide Washington 4).7B. 6 


CAPITALIZE on your ini 
sian aavisRe Sots Se Bhlladepla, Pa 


PATENTED. unpatented, inventio 
spies We have Urcmendows nate of 
Descriptive booklet tree” National Tnven~ 
tion Service 1408-B Mitchell Street, Oak- 
ana 1. Calf 


(PRE Service. U.S, tnaustrial Revearch 
gogmuties: "Neos Ave. Staten Island 
| SASH For your idea. 290 manufacturers 
‘need: inventions. patetited. of unpatented 
EGY glee davenuion Burens. 208 Clinton 

TAMMEDIATE Sales gullet, patented. un- 
patented inventions, Complete Inventor's 
Service Suite 1408, Ip" South LaSalle 


Ghieaso. 
SELL, Your Tavenjion! Patented or Ya- 
patented! "Free information.” Gales e- 


Incorporated. ‘Suite i103, Chicas 
Bulding State and’ Madison Streets, Chie 


‘eye sth. We 


PATENTS FOR SALE 


MREVOLUTIONARY howshold “dieing 
‘seeks manufacturer. Royalty. 
Biber 1528" Nelson 


‘Ave. Brows, 


MANUFACTURING 


* tite ast aad 


Cf, Show # Co—8-427. Soow Bulld- 
ing: Washington 1D. c. Reeistered Pat 
ent Attorneys: Write tor information. 


Ihe. ew York. 
INVENTORS: Write for tree brochure 
avidence of Invention.” Labiner, World 

Building, New York 7 

S Guide Tree on request 

Prank Lederman, Registered Patent. At 

torney, 184 Nassau St., New York 7, N.Y. 


90 rorutar science 


ide. long. ta bore 
ita hatPhetionn, 
‘Miner: 118 Gen 


jision powers model planet Kit 
blig. aici oth Street. Jackson 


S STEAM Huan Pe, 
11000 RPM at 90. I. 


ines, steam traction 
Enisoe 3 Soares 


‘stroke 
zee ib Ausebled 617.0. ote 
i broadway. Section M New York: N.Y" 


a FT OAUOE iicsdl Talloats- Operating 

tases‘ ob a tabletgp. endfor free uae 

(gated folders ona Boyle Son 
Wroming St. Hazleton, Pa. 


Une, Com- 
 eatalogue.” 0c. 
fwaukee 2. Wis 


RAILWAY models, 
bined HO and Oe 
Walthers, 261 Erie. 


WOODEN Tor New. Ditereot. 
ractlealGretions, Bagt rer. Wise 


Main St. Fort Lee. 
“RADIO Control Planes Complete Less 
than $100.00. 10e ‘please. Hobby’ Center. 
{ENO Gratiot Detebit 

SAVE up to 20°, on HO Hits. supplies. 
write: Model Railroad Roundhouse Gane. 
Mendota. stint. 

BRASS. Gents abd inde 
the tnventers. Send loc for catalog 
Mocet"Works. Tinley Pate. ih 


a1___ HOM. CRAPTNWEN. 


COPPER Stripe, cold tolled, 025 ine 
thick, Assortment § sizes, 1.3.2." and 6 
{nen widtts. 12 ineh lengths. $1.90. 24 inch 
Jengths, $3.15 Postpaid, "Catalog Pree. 
Groundmaster Company. Boulder. Colo 


PLAYHOUSES & 


‘sclentif 
polgaeaiened Pia, S28 material Uist for 


00, ‘allie: 
Withee ast-D Conant Hotel Omaha. Nebr 


STREAMLINES. Bullt-in kitchen cabi- 


nets to At. any hiichea. Complete, easy ‘0 
Hhdetstana”detaied plans and specthca- 


Stare 
ig, Gaesee de diel 


SILK SCREEN Process. Start a prot 
able Dusiness oF an absorbing hobby. Aiake 
fplactut Doser. "card pertonalized shar 

"Protessionally "decorate. wood, 
metal plastic Toys novelties. Qua m= 
ao ‘with. simplitied. instructions "$4.20, 
‘wel! Roveltes, 18 Scotland Ra, Canad: 


SPECIAL Ti Pll Sized Patterns” Tam 
Qfamente rors and’ Noveltic 100. 
Ww naw Mle, 

w TEATHENORAPT! Complete stocig ot 

eathers. tools, supplies. Immediate shi 

Rent Free catalog Kit ait. Dept 

We Washington Bivd.. Los Ai 
PATTERNS—45. Pictures of Nex, ‘asa 
projets livatiated, Tolaer ge. ouness. 


Prizes, Purnitire, ete." 
qx $1.00. Mastererait 
Chica 34, Hi 

CATALOG: Pull ee 
navelty. "furniture 
‘Weathervanes. letters, 
tite. plat 


3. aber ‘olest 


slate" please). Wosklet “Shop.” Astibara. 
Geortla 

‘AMAZING New cralis—alo wear 
siteas eathercrat. “metatcealt,  Iatarsia 
Ereg cation Pickwick. 138) West iad. 


STOR Taga hair 
peaches ables eth wheels f aiferent 
Plans. 81,30. 134300, "‘Sumamererate Stue 
GP sag, vernon Bt. Dept. EE "Newton 


; STL arg simpli, are 

cor Bullding a operating equipment 

‘No stamps or checks. Ressler, 254 21 

Nampa: idaho. hs 

‘D_ your own dishwasher 

uae sparing” Sian! Eun expennive 

pane ith simpte toois Complete 

Bland $1.00) Wall ox $3S-8° Leesburg Pla. 
FLOCKING Kit: knees, diterent 

colored fuck. brush. naesiee designs n= 

Structions $1.00 postbaid A&M Crafts. 
a at 1 Btrect ‘Brooklyn 12. New York. 


BUILD 1F yOURNEL 


‘Money, Build Record 
Plats Boo. 8 T Projects, Dept 
lioweil. Maine. 


ae 


us 
ndings Tet doe revonasb 


TOY Pistols, wholesale and retail, Oir- 
gular ee G. C."Groft, Tis Brena 


Sez. Bast Pittsburgh. Pa. 


DIME bri snerous sample assort- 
mentuten, said Alusieum Woodierens 


Peatherwetsht 
Mail aume tite Ohio) Husson industries. 
Hadson. 


instructions eleven popuar st31 


HULL Automobile Compass. 
brandnew. 82.80. Prisms for 6 


plan ‘modernised. Kitchen. ‘build. -instail | complete. cat 
Rew cabinets at bif saving. $1.80, Crafte- | sminazition ri 

Bian. “Lis-B Worth Streets New York 13. | asks." Gur’ separate ‘catalog, 28s, "Publi 
M____ WATCH REPAIRING Pas amealinad 5 


WATCHMAKERS’ Journal. Weipiul 
hunts’ on wateh fepairing’ Cony’) Bean 
Cou 1! Nassau Se. New York 7.8. ¥- 


“RECEIVE Gant, mail. sunplon ealgrel 
Pear Hating: $100, ine 
ford a220-N sti Philadelphia 4i, Pa 


WATCH and clock repairing increasing 
complete home ‘study course. with draw 
{rw and pictures. Information free. Hous. 


thronometer 
Hox 11408 Houston 12. Tessa. 


MEN! Larke sive, shoes. large size ax: 
Werspectalize In targe. sizea 10. to 46, 


widths -AA-EEE.. Oxfords, Hitops. “Work 
thoes Glunraaceed extrn quality, Pree Cat= 
log.” Kingsive. S33 Brockton. Mass, 


CASH for Old. Broken Jewelry, Highest 
rices paid Immediately. Mail gold teeth, 


WATCHES. Wholesale Rebuilt Elgins 


waithamg’ Bulovas. ete. 89-75 oo 
and. Used" dlamond: faliroad. 213" wrist 
Eetuuogse free” Brookins Brie. Uitte 


GOLD immediate cash for gold teeth. 
pulse, jewelry clamonae: Modern etin= 
Ine assures highest prices. Pree informa. 
Hon “Dr. Herte's Gold Service. 100 . 60th 


DARUFEGE Ove Hed K sea 
SRaTGUS Sut Bed ea 
ERA Mania Beene 
Hea ite ete ae 
TopARY pe pose "aes pees 
cag Rar et SES 
eam 
Sroitfa ruc wien Opel pa 
oP OHI te EO a 
a eg gt 
slit Naat 
Bop og ore ns eek 
et Wang abe ake 
Bea inalaa dl we, a 
Sia hg eee Spe ae 
Bec ait ge eieeae 
Srakrits Schatten, 
Saha obs Wane 


Fi 


BOP Aliieautkes 13. Wisconatn, 
cy JEWELRY 

JEWELRY, Longer Prices 
geneue Sassen. Nassau 


‘CERAMIC Jewelry Supplies. Bar Pins 
‘ear screws. {or ceramic ana 


rie 


ee ete ins aiver ‘ery Clean’, Send 
ia 

Fegies Soulbeestern: Bow 108! Faso 

x wertume_fewelry_at 

home for profit, eres 


ee See 
a ee aS 
a nr hay 
S00" "Aank. Chemists, # Clark Place 
Be fy 


ABACUS. Aga wip fhe aber, woes 
fhbeenct muti" divides Hentai 
EE ities trina” an he 
Sia ene ay aaah Ea 
Fitolonishatse best” iS TE 
ee ataetaa 48 d 

GS SURFS cutie baaaig, Pre 
ping BE SS Sine sR lod 

APPLIANCE & yeh Eas os 
Baan SPW Res 

“awa Phat i” Send oe tg 
out MeFutt iy seeh 
Bn ee ial ee" 
Ebr par pon (ra hase 8h 
SRP Wale Be? aha ak Sh 


‘Suis Bas 00, Staneard. Depts 3 2 
Sireet"Newark Roa SNE 
MIRACLE art foto, Tasiantlydeveed 
Bs aires Soto 


BRILLIANTLY colored ‘utgoog pighures 
20. T=81. Books. geil out: 


may isaa St 


PANNING Gok 


{Two instruction books 


256.) Old Prospector. B-li2. Dutch Plat. 
Cali. 


SQUARE Dance. calls. 25. sels $1.00. 
Rayburn. Eureka ‘Springs. Arkansas. 


SHIRTS—Men's, White, Brosacloth 
ght, "Shzeg to Al Sy 


ao Postpaid” 3 for 90 
Beh igi 
York 3. New York. 


TUANORAGTORERS Gan, PSE 
NE URE HR HS 2 
sana 

Sr a EE 
Gees BO Adee 


sovented 
‘Argyle 2 


GALIFORNIA op voor mina? 1948-49 - 
lusteaied Pact Book. ‘employment 
gi0 oats 


Bosiness opportune. A 
S200. ‘ee Maltmes. 
Galt 
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gerscraps, no steel, no elastic, Write Smith 
‘Manufacturing Co.. Preston, Ontario. 
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“ADVERTISING Sensation! Reach 2.100. 
000 families. $02.90 Inch. Display. classi- 
fed, “ratebook (newspapers. magazines. 
Malitng lists). advertising assistance. {ree 
Chicago Advertising Agency. 20-PS. West 
Jackson, Chicago 4. 


YREE—3 Military Emblems, with Cate- 
log T0e. Hobbyguild, X35 West 32.N. ¥. 


GROBAN'S SURPLUS BARGAINS! 
uvorauties | CENTRIFUGAL Hg 


Belt Driven 
Ready for use 
on any Liquid 
Pumping Need 


TEST PUMP VALUE IN YEARS 


GENERAL URPOSE PUMP 


Original Cost U.S. SURPLUS BARGAIN 


a bay Z Polaroid 


$9.95 ‘ Gs GoggleKit 


Prepaid in 


CLUTCH with 
UNIVERSAL JOINT 


HYDRAULIC 
‘SYSTEMS 
MANURE 

RS 

sete. HER 


GROBAN SUPPLY C 1507 S. MICHIGAN AVE., CHICAGO 5, ILI 
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An entire season of baseball action 


Opening Day tn World Serier—is yours scith RCA Victor teleisi 


Youre right in the game —with Television 


Comes the shoutPlay Ball!” 
and there you are—on top of 
every play. 


or night games. 
fis from over-all views of the 
field, to “close-ups,” are swift 
and revealing . . . 

And at the receiving end—your 
ictor "Eye Witness” home 
-s you brighter, 
rer pictures. You can see the 
ball that the batter misses, or 
you can watch his home-run 
sail over the fence. 


bat against ball—every step of 


fast infield plays—even sidelights 
in bull pen, dugout, grandstand 
and bleachers. 


«a “step ahead” — 
instrument marked 
Victor. 


enters ever 


RCA or RC 


Whee in Raut City, New York, be sure to 
see the radi, tlerision und electronic 

at RCA Exhibition Hall, 36 West 49th Stree 
Free admission. Radio Corporation af Amer 
ica, RCA Building, Radio City, N.Y. 20. 


RADIO CORPORATION of AMERICA 
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S 
The Voice of Science 


his Shipping Clerk 


Is Scientific 


'HE man with the funny-looking yard- 
tick is Melvin Brockman, cargo speci 
ist with United Airlines, The yardstick 
the “cube stick” he invented to speed up 
measurement of the cubic content of pact 
on which rates are based. This mathe- 
yardstick is scaled in logarithms, 
‘be you don’t know what logarithms 
are or how they work, You can find out 
about these tools of mathematics in any 
public library, The point is that you don’t 
need to know any more about them than 
the shipping clerk who is taking down the 
readings. Like so many scientific tools, they 
can be used without being letely un- 
derstood. 

Sure, it doesn’t take a genius to multiply 
nice even dimensions to get cubic content. 


matic 
Ma 


But if the measurements of a box are 
38” by 42” by 47”, you will probably need 
pencil and paper. You will have to perform 
twelve individual multiplication operations 
and nine additions. 

Using the logarithmic cube stick, with 
four-place figures, you need perform only 
five operations in addition. Even if you 
have to struggle with the primitive mathe- 
matics of a bank statement, you know it is 
easier to add three five-figure numbers than 
to multiply three two-figure numbers, 

United Air Lines expects this cube stick 
to catch “tens of thousands of dollars of 
lost revenue”—a big saving from a little 


scientific gadget. 
Rag Githres 
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NOT IN 100 YEARS 


Will this screening ever rust, conode or stain your house { 


Incredible, but true, LUMITE 
screening will NEVER rust, NEVER 
corrode, NEVER stain your house! 
Laboratory tests... and actual 
use in homes throughout the coun- 
try have proved that LUMITE will 
not change in any weather or 
climate! 

Woven of saran's tough, re- 
silient plastic fibres, LUMITE is 
virtually indestructible. It never 
needs painting . . . always stays 


“I'm set for life! No more 
screen troubles for me. I’ve 
switched to LUMITE, the 
miracle screening that lasts 
a lifetime.” 


Oa eimiase & 


This spring get this amazing new 
screening that's sweeping the country 
asd Rustprof 


taut and firm... protects the 
beauty of your house. This amaz- 
ing new kind of screen is in stock 
today at your Hardware, Lumber, 
or Building Supply Dealer. If you 
need screens for any part of your 
house this spring, be sure to order 
your supply of LUMITE now! 
For further information and 

*® free sample 

write Dept. 43, Lumite Division 

Wien Sree Hew York Toy Y 


Sereen once and for all with 


iH He 
aii 
HH - eee Tiassa 
i HH setsesie 4 Woven of saran Hi 
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Outward Bound 66 6 y:0: wis sixsoor-aiameter ob- 


server's cage, hanging in mid-air at the most starward point of Palomar’s giant 
n stargazers will soon be probing the mysteries of outer spac 

a billion light years away. Far below, the 200-inch, 15-ton mirror turns its 
nmering face skyward, snugly in place after years of preparation, It will re- 
starlight up through a small hole in the cage bottom, From 

observers will direct the sighting of the big spyglass by tele- 

ing operators below. Then they will slip a photographic plate in place, 

and the whole telescope will become a gigantic camera tracking across space. 
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manned research balloon soars 

upward, dangling its 70-Ib. payload 

of weather irstraments on line from 

open ring at bottom. Here, soon after 

launching, gas fills only tip of bag. As 

it rises, expands until at 100,000 
s the entire balloon. 


feet it 


Are Secret Balloons the 


The saucers could be sun reflections on low 
clouds, or they could be flattened hailstones, glid- 
ing down toward the earth, 

‘Then the saucers could be Army weather radio- 
sonde balloons, fitted with radar reflectors, 

An Ausiralian teacher showed his students that 
with prolonged gazing red corpuscles passed in 
front of the retina of the eye. As a result they 
“saw” objects in the sky, 

One sure-fire flying saucer that fell-to the earth 
in New Mexico turned out to be a weather balloon, 
Another, near New York, was just a cluster of 
balloons carrying cosmic ray equipment. 


Twenty miles above the earth, the U. S. Na 
is hanging its laboratories in space. 
Balloons that swell to 77 times their starting 


size provide the floating platforms. 


By Devon Francis 


TLE FALLS, Minn.—In the brilliant 
Minnesota sky floats a pin point of light 
To the unpracticed eye, it is only a mean. 
ingless white speck against the midday 
firmament, But to a cluster of men tracking 
its course by radio direction finder, radar, 
and theodolite, it represents the culmination 
of half a century of effort to throw light on 
some of this planet's darkest mysteries. 
ch pin points, think the men who track 
them, may be the innocent source of the 
“flying saucer” stories, Actually, the one we 
are watching is an unmanned balloon, 100,- 


Flying Saucers 


0 nal authority suggested that seeing 
flying saucers was merely a case of the “meteor 
ological jitters.” 

Another, that they were met 

Still another explanation ding airplanes 
churn up the atmosphere and cause distortion of 
light rays. The resulting phenomena could be ele 
trical in ‘nature, causing something like 
rings in the sky 


explanation was based 


the 
s of glass. Why couldn't the 
wucers be sunlight reflected by plane windows? 


000 feet above the earth. Never before has 
anything but a rocket gone that high, When 
the balloon was launched a little more than 
an hour ago, its helium content made a 
rent bubble only 17 feet in diameter, 
Now, almost 20 miles above us, it has 
panded to a great 100-foot-tall envelope 
measuring 70 feet in diameter 

Expansion did that. At 100,000 feet the 
air is only 1 as it is at sea 
level. The helium is pushing, seeking re- 
lease, despite a temperature so low that if 
a man were exposed to it he would die with- 
ina minute, Though the sun is at its zenith, 
the balloon floats in darkness under a can- 


100 as dense 


At left above is a pretty conv 
flying saucer. 

It was created by graphers 
in their own studio. By altering lighting on table: 
tennis ball at right, above, they simulated natural 
light on high-altitude balloon for effect at left 


re of a 


And that’s 


r eyes can deceive you, Your 


jelium is piped through thi 
tube to form 17-foot bubble. 


opy of stars, for the darkness at its alti- 
tude is eternal, 

From a harness at its open end dangles 
long load line, and to the line are attached 
a limp parachute and a string of instru- 
ments, These instruments are all-important 
—the balloon is only the vehicle used to de- 
liver them to the altitude that scientists want 
to explore, 

Yet the balloon is the focal point of ob- 
servation from the ground, That is because 


i from steel bottles into man 
fold, for piping to balloon envelope, is adjusted 
h ech in. At start. only 1.3. percent of 
the halloon’s capacity is filled by the gas. 
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yy she 


etching 
¢. Helium-bottle dolly is at rear of truck, 


havior. Presently an electric charge timed 
by a tiny motor will melt a bit of wire, a 
razor-edged knife will sever the load line 
above the parachute, and the instruments 
will start their long j 

This is Project 
ated in this postwar period are more 
pregnant with meaning for the future than 
this one, carried out by General Mills, Inc., 


Plastic balloon skin, forwarded to PS by re- 
porter Francis, is polyethylene. It absorbs few 
infrared rays, and is unaffected by ultraviolet 
light, unlike some plastics, or by temperature. 


At launching, helium bubble sails up, pick- 
ing up load line, Apparatus weighing’ up to 


of Minneapolis, for the United States Navy. 

“Where our balloons now float,” explained 
Otto C. Winzen, “will be man’s highway of 
tomorrow.” He is the young engineer who 
started the project and brought it to fruition 
for the Aeronautical Research Laboratories 
of General Mills, 

Those balloons are probing a region that 
as yet is almost wholly unknown. A few con- 
ditions up there have been discovered. It 
is bitter cold—yet the sun's rays burn with 
fury far beyond that met anywhere on earth. 
Gravitational pull is practically unchanged. 
Winds often exceed 100 m.p.h. 

But what about the composition of the air? 
‘The effect of cosmic rays on man and atomic 
structures? The speed of sound? What con- 
ditions will pilots encounter if wars are 
fought at that altitude? 

Airplanes can’t supply the answers. They 
can’t get much more than half that high. 
Small rubber sounding balloons reach only 
the lower levels of the atmosphere. The 
record for manned balloons is only 72,395 
feet. Rockets streaking up and down through 
this layer of the atmosphere go too fast to 
take adequate observations, 

What is needed is an instrument platform 
that is relatively stable and motionless in re- 
lation to the air—one that will reach and hold 
a precalculated ceiling of around 20 miles 
for hours or even days. 

Hence, a new kind of balloon. No balloon 
ever made before is like those of the Aero- 
nautical Research Laboratories, Their skin 


70 Ib. can be attached to it, Dark line seen in 
the final picture, far right, is the parachute, 


is tissue-thin. Yet these balloons carry a 
“payload” of 7/10 of their empty weight. 
Science's secret weapon in this assault on 
the unknown is a plastic, polyethylene resin. 
Made by the Visking Corp,, of Terre Haute, 
Ind., it weighs so little that one strong man 
can lift a whole deflated balloon, 
Radiosondes, parachutes, tiny radio trans- 
mitting stations, radar reflectors, cosmic ray 
counters, special telemetering ‘equipment, 
and other devices, about which the govern- 


Full 206,000-cubie-foot capacity of bag, when 
it has swollen to the size of several houses, is 
reached at 100,000 feet or so. If winds are 
high, bag may be blown out of sight in an hour, 
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Sandbag at anchor conceals secret device for 
cutting anchor line electrically at laupchi 

Knife is used in emergency. Balloon will rise 
above normal airplane traffic in 12 minutes. 


ment maintains secrecy, have been sent aloft 
under a single plastic bubble. 

For excitement, the launching of a plas- 
tic balloon the next thing to putting 
your last two dollars on a long shot at 
jaleah. The weather must be good for 
servation. The wind cannot be too high: 
the plastic is fragile and subject to tearing. 

First of all come safety precautions for 
other aircraft, The chances of collision are 
remote, but the Civil Aeronautics Adminis- 
tration and the Weather Bureau are ady 
of each flight in advance. 


bat- 
tery-fed motor with ‘reduction gear, far right, is 
used to time release of parachute. Shown be- 
tween them is load-line cutter. Upper-air re- 


» far left, or miniature 
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Aneroid cell—reliable only up to about 60,000 
feet—uses air pressure to run this instrument 
that records altitude. During climb, stylus 
etches line on gkiss coated with lamp black, 


A ten-wheeled truck snakes a train of 
anchor, boxes, special launching equipment, 
a helium-bottle dolly, wiring for the clec- 
trical cutting of cords holding the load line. 
and other paraphernalia onto the field, about 
a hundred miles from Minneapolis, This 
permanent site was chosen because it is re- 
mote, free from intrusion, and off the sched- 
uled airways. 

The top of the balloon, where the helium 
bubble will develop, is laid out in the lee 
of an unused airplane hangar to protect it 
from the wind. The rest of the envelope is 


search was started under auspices of Special 
Devices Center, Office of Naval Research, Port 
Washington, N. Y.; is directed by T. R. James, 
head of company’s Aeronautical Res 


strung downwind with all the gentleness of 
a mother's caress. As an extension of the 
downwind line, the load line, complete with 
its parachute and instruments, is hung on 
forked standards and anchored by boxes of 
sand. The load line must be put under ex- 
actly the right amount of tension. A slack 
line might cause an instrument to snap off 
when the helium bubble is released. That 
has happened, 

The input of gas is measured volumet- 
rically, Wind velocity and direction are 
checked minute by minute. If the wind 
shifts, the direction of takeoff must be 
aligned with it. 

Now is the time. A tube, also of plastic, 
which has been feeding helium to the bal- 
loon is withdrawn. Wrenches close the gas 
bottles, The truck hauls away the dolly. 
One man prepares to release the bubble. 
Two others stand within sprinting distance 
of the anchor points—there may be an 
emergency. A hundred feet to the side a 
fourth man will close successive circuits to 
chop the anchor cords, 

The man in charge picks up a megaphone. 
“Set?” The men downwind respond indi- 
vidually , . . “All set.” 

The bubble soars. As it picks up the folds, 
the balloon becomes a cobra, For a second 
or two it writhes. It weaves. Now it has 
seized the load line. Up goes the parachute. 
‘As fast as the tongue can name them off, 
instruments, radar screens, radiosonde, and 
finally a bag of sand for ballast are airborn 
The sand bag goes along only if there 
shortage of instruments, sent in for the flights 
by colleges and other institutions collaborat- 
ing on fundamental upper-air research. 


Tracking a Soaring Laboratory 


The work has only begun. Now the bal- 
loon must be tracked. Its trajectory sup 
plies valuable meteorological data. One man 
goes to the theodolite. The rest of the crew 
clumps upstairs to the field control tower 
above the hangar. 

Tracking is going on in other places, too. 
Within a diamond-shaped pattern 100 miles 
long and 60 wide, observers aground are 
sending in azimuth’ and elevation reports as 
frequently as once a minute. Radio 
tion finders and radar equipment are trained 
on the balloon. Four shortwave radio com- 
munication stations correlate all this infor- 
mation, and it is entered on charts for fu- 
ture study. 

Not much more than an hour has passed; 


Radiosonde cont 


s, from top, tiny radio 


r, battery, and baro-switch unit, Switeh, 


run by id cell, selects cire 
back temperature 


20,000-foot level 


izht is hitched to par- 
aircraft when descent is 1 
cocks on way up, switches o 


ts for sending 


humidity, and air pressure 


n way down, 
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the balloon has levelled off at about 100,- 
000 feet, its ceiling. Through the theodolite 
telescope it looks like a transluscent pear, 
less than half the size of a pea. Its load is 
not visible. Even if the parachute were 
large enough to be seen, its red color would 
reflect no light to the eye. 

Hours of methodical receipt and entry of 
reports on the balloon’s course go by. Sud- 
denly the man on the theodolite reports: 
“Parachute’s cut loose! Balloon’s in four 
pieces!” 

A telephone rings. “Right,” says the man 
on duty, answering, “four pieces at 4:27. 
We caught it.” That was an observer call- 
ing in. A voice pages the tower on the 
short wave: “Broke into four pieces at 4:27.” 

Shock from inertia forces alone, induced 
by the balloon losing its load, destroys the 
delicate envelope to keep it from wander- 
ing around aimlessly in the sky. 

The day’s chores are done now. In any- 
where from a half hour to an hour the para- 
chute will touch the ground and collapse. 
Attached to the radiosonde are directions 
for the finder: Please ship the parachute and 
instruments back. That system is unavoid- 
able. Only now and then can the parachute 
be tracked by radar, 

Few parachutes and instruments have 


been lost, out of scores of flights. Some re- 
mitters don’t use their heads, of course. One 
cut a couple of precious shroud lines off the 
parachute to wrap his package for the post 
office. Another man, a trapper who stumbled 
on the gimmicks in the wilds of the north 
country, pulled his gun and shot up a 
couple of instruments. 

The project is still experimental in that 
research never ends. For example, around 
70,000 feet the radio transmitters may begin 
arcing between terminals because the air 
becomes too thin to act as a non-conductor, 
Something must be done about that. 

Temperature-measuring equipment is also 


of the free air, but that of the air plus solar 
radiation effect. No instruments have yet 
been developed to measure pressure and 
dew-point accurately between 80,000 and 
100,000 feet and telemeter the data back. 
These are details, The end product of 
upper air exploration is a better understand- 
ing of our planet. Cosmic radiation and 
meteorological research alone will yield 
results that will benefit all mankind, 
That realization helps the men get their 
feet on the floor when the alarm goes off 
at 3 a.m., signaling another day to fly a 
balloon. 


Cigarettes in the Dark 


Have you ever fumbled getting the “pop- 
out” cigarette lighter back into its dash- 
board well at night? You won't have that 
trouble with this new Vis-O-Lite ®. As you 
light up, the receiving well glows so that 
you can’t miss it on the return journey. Ac- 
cording to the manufacturer, Casco Pro- 
ducts Corp., of Bridgeport, Conn., the new 
lighter not only keeps your eyes on the 
road, -but--prevents dashboard ‘scratching. 
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Pouch Fills Pipe 


Toxacco stays fresher in a new plastic 
pouch, and smokers can pack a pipe without 
spilling tobacco. The pistonlike action of 
the plunger, shown extended above, pushes 
tobacco into the pipe and tamps it firmly 
in the bowl. To close the pouch, the plung- 
er is pressed back into place and locked 
by turning the knob at its end. Made by the 
Phil-O-Matic Co., of Springfield, Ohio, the 
-pouch fits into the pocket of a shirt, 


A 
| 
Rails Held Rigid 


‘Tue. danger of spreading rails is reduced 
by this new corkscrew railroad drive spike 
developed by the Oliver Iron and Steel 
Corp,, of Pittsburgh, Pa, It replaces the 
dard outside spike to fasten the tie plate 
curely to the tie (arrows). A hole is 
first drilled, and the spike driven in; the 
thread grips the tie so that each spike will 
hold as, much as 25,000 Ib. Once in, the 
spike must be unbolted with a wrench, 


Curiosity Traps Mice 

No parr is needed to catch mice in this 
automatic Ketch-All ® mousetrap. Curiosity 
entices a mouse to enter, from either side, a 
runway in the trap. Once inside, the victim 
steps on a treadle, releasing a shutter that 
sweeps him into a cage, still alive. The 
maker, Kness Manufacturing Co., of Albia, 
Iowa, ‘claims that 25 mice can be caught 
with one setting. Winding a key sets the trap. 


Blizzards on Call 


Wrru this machine snow falls on Holly- 
wood, from a blizzard to a gentle flurry, just 
as the director wants it, The tank at left 
holds a fire-extingui 
with water and 
aluminum drum revolving in front of a fan 
that blows the storm over a movie set. The 
machine can pile snow up to any desired 
depth, and it melts on an actor's clothing 
in a few minutes, just like the real flakes. 


meee 


Pressing Problem § 


’s a two-in-one combination that 
gives you steam for ironing without pre- 
dampening and for pressing without a damp- 
ened cloth. The steam attachment, in fore- 
ground above, is an auxiliary base that slips 
under a General Mills electric iron, also illus- 
trated. Resembling an outboard motor, the 
tank holds 1% cups of water, providing 
enough steam for 45 minutes of ironing. 
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p Diver 
the 
above 


making if 
about to 
ns of 

It is re 
0, the craft 
st is reported 
man subs). 


Supmawne history is i 
the one-m: 
submerge 
Italian design 
ported that in tests at La 
went down 771 
“bottoms” for war-developed 
Vassena, shown in turret at right, hopes 
to go down 1,312 feet, and claims that he 
could do better except that that is the deep- 
est point of the lake, For salvage purposes, 
the craft has a motor-operated lifting de- 
vice fixed to its bottom, said to have a hoist 
ing capacity of 10 tons. 


sub, shown 
s up to the cl 
r, Alberto Vassena. 
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Lightweight Tool Gives 


Fie fighters often have to crash through 
a door or wall to reach a blaze in a hurry. A 
new, lightweight tool, being used by the 
fireman below to break open a lock, does the 
job of all five of the tools shown lined up at 


Firemen New Weapon 
right below. ‘These weigh 49% Ib. 
the 8% Ib. of the new al 
the bottom of the picture. It was 
by Deputy Chief Hugh A. Hall 
New York City Fire Department, 


, of the 


106 porutar science 


The headline on this page was set by 
placing cardboard letters in a Fototype 
composing stick. The author’s name andthe 
two lines below it were set the sane way. 


The result is one of printing’s new looks 
Another is the type you are now reading, 
which was set on a Vari-Typer. 


There is hardly a large printer or 
publisher who is not jealously guarding 
and developing at least one new printing 
wrinkle that he regards as “top: secret.” 
Even the list of new, inventions that are 
known and can be talked about is a long 
one. It ranges from automatically produced 
plastic printing plates to a revolution- 
ary newelectronic printing press inwhich 
the ink literally jumps from the printing 
plate to the 

This revolution in the business of put- 
ting words and pictures onpaper has been 
a long time coming. Except for refinements 
and mechanization inthe form of automatic 
type-casting machines and rotary press 
there have been no radically basicchanges 
since the 15th century, when Johann 
Gutenberg first used movable metal type 
to print Bibles. 

But 1948 certainly looks like a year 
for innovations. 

Seven months ago, Chicagoans saw a new 
kind of newspaper. The pages looked 
though they had been typewritten rather 
than printed. And, in a way, they had. 
The publishers had used a special kind 
of typewriter that spreads the letters 


By George M. Waltz, Jr. 


materials 


jieal changes in ancient craft 


out to fill each line. It was the first 
time this system had been used by a big 
city's daily newspapers. The Chicago pub- 
lishers have proven that papers can be 
wed this way, but have found it a com- 
paratively slow process, forcing them to 
advance many of their deadlines. 

A labor dispute was responsible for the 
change-over. If it spreads, POPULAR 
SCIENCE and other magazines may be issued 
the same way. 

The normal printing procedure of most 
newspapers and magazines starts with 
embling the type for each line and 
ting it in the form of a metal slug. 
These slugs are produced automatically 


Close-up of the Vari-Typer's type cyl- 
inder. When a key is pushed down, this 
cylinder turns to bring the right letter 
into contact with a carbon ribbon. 
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by a type-casting machine. A skilled 
operator, sitting at a keyboard, “types 
out” the copy provided him. As he hits 
the key for each letter, a metal mold 
for that letter, called a matrix, drops 
down into its proper place. 

When enough letters and compensating 
spaces have been put into place to com- 
pletely fille line, molten type metal is 
pressed against the line-long mold, and 
a complete line of type is cast. This 
process is repeated for each line. These 
lines are assembled intopages from which 
the actual printing plates are made. 

Last November, Chicago's newspapers 
suddenly found themselves without oper 
tors for their type-casting machines. 
Borrowing a fewaces from the tricks used 
to reproduce photographs on a printed 
page, the publishers turned to the art of 
photoengraving. Instead of producing 
molds and casting the individual lines of 
type for each page, they could carefully 
typewrite their news stories to approxi- 
mate column width. The columns, assembled 
into pasted-up pages, could be photo- 
graphed, and then a printing plate could 
be made by the photoengraving process. 

There was only one hitch. Newspaper 
readers are accustomed toeven lines that 
begin and end flush on both sides -- not 
Lines that are uneven along the right-hand 
margin, like those that come from an 
ordinary typewriter. For the solution, 
the publishers turned to the Vari-Typer 
and the IEM Executive Typewriter. These 
automatically adjust the spaces between 
letters and words in a line to make it 
come out flush at both ends. 

The copy, however, must be typed twice. 
A first typing, gauged roughly to full 
column width, is necessary to determine 
just how much space must be added or sub- 
tracted to fill a line. At the end of each 
Line, the typist indicates how much space 
mist be put in or taken out. Thisstep is 
called “pre-typing.”” 

The rough copy, with its space notations, 
then goes to the operator of the Vari- 
Typer. If she wants to expand a line, she 
sets a dial tothe number of spaces indi- 
cated by the pre-typist; to condense a 
line, she operates a special key. The 
Vari-Typer automatically does the rest -~ 
adding or subtracting the right amount 
of space between characters to fill the 
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ORIGINAL MANUSCRIPT 


Working from the author’s original manu- 
script (top), first step in preparing 
Vari-Type copy is typing roughly to col- 
umn width. This is called pre-typing. 


line out to the width of a full colum. 

In the next step, the typed columns, 
together with copies of illustrations, 
are assembled into pages by pasting them 
in their proper positions on sheets of 
cardboard. These pages are photographed 
and the negative is used to produce a 
zine etching. Fromthese master etchings, 
the final printing plates are cast. 

In the normal photoengraving process, 
a specially treated zinc plate is exposed 
to the negative. When the plate is placed 
in an acid bath, onlywhat corresponds to 
the white spaces in theoriginal copy are 
attacked or etched by the acid. The result 
is a platewithraised letters similar to 
ordinary type. 

A revolutionary new engraving machine, 
recently unveiled by the Fairchild Camera 
and Instrument Corp., of New York, elimi- 


PRE-TYPED COPY ime 


or anti FX 


“aga: 
Rae 


The Vari-Typer automatically expands a 
Typist Following notations end of line. A special ke: used to condense 
each line, operator adjusts a dial to add line. The result is a column, as shown 
space needed to fill the line exactly. above, with an even right margin. 


Pre-typed copy then goes to the Vari- 


NEW INVENTION PROMISES TO 
REVOLUTIONIZE PRINTING 


. Coxhead points out the 
interesting parallel of his new 
invention and the history of Drill 
‘The modern printing 
porn in 1448, exactly 
, when Gutenberg 


NEW YORK, N.¥.—The Ralphj 


Corporation of New} 
©. Coxhead Corp nee 


As this story went to pr the margins but alsoautomatically allows 
improved Vari-Typer was announced by the wider spacing for wide letters like "n" 
manufacturer. As shown in the work sam- and "w" and narrower spacing for narrow 
ple above, the machine not only squares letters like "i" and "1." 
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An electronic shortcut for making photo- 
ings, this machine needs only one 

+ Abov tor, George 
Washington, Jr., is resting his right 


The finished product as it comes off the 
Fairchild- developed photoelectric 
graver. The lightweight plastic cut 
next mounted on a wood or metal bi 


the need for chemicals, cameras, or 
highly skilled workers. Init an electric 
eye replaces the photographic negative, 
an electrically operated and heated stylus 
takes the place of the etching acid, and 
a sheet of lightweight plastic is used in 
place of the zinc. Entirely automatic, it 
can produce a column-wide newspaper cut 
in 3 minutes and 40 seconds. 

The new engraving machine resembles a 
small bench lathe. Ithas two long cylin- 
ders mounted along the same axis, and two 
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hand on cylinder holding the engraving 
stylus. At left isa microscope for making 
tonal adjustments. Right of center is 
the scanning electric eye. 


carriages of “heads’’ that can be moved 
along the cylinders at a fixed and syn- 
chronized rate. One head contains aphoto- 
electric cell that a scanning 
device. The other holds the stylus. In 
operation, the photograph that is to serve 
as the copy for the engray 
on the right-hand cylii 
photo-electric scanner. A 
is placed around the cylinder under the 
heated stylus. 

In effect, the machine picture 
transmitter and receiver rolled into one. 
It literally sends « picture to itself. 
The photoelectric cell scans the photo- 
graph, turning its Lights and darks into 
electric impulses. At the same time the 
stylus moves along and, actuated by im- 
s from the photocell, jabs small, 
‘ons inthe surfa 


These depressions correspond to the 
Lights and shades of the photograph. The 
result isa conventional hal f-tone pattern 
of dots. This plastic engraving then is 
trimmed, washed, and mounted on a metal 


Another new advance in the making of 
printing plates is theuse of lightweight 
magnesium. The conventional stereotype 
plate for a newspaper page weighs 46 
pounds; an engraved magnesium plate of the 
same size tips thescales at nine pounds. 


Type casting the easy way. The simplified 
electric Kellogg Type-O-Writer, above, 

be handled by any good typist. It 
fits over the complicated Linotype key- 


aN 


These lightweight plates are easier to 
handle and permit higher press speeds. 

Still another innovation is the Type-O- 
Writer, developed by the Kellogg Switch- 
board and Supply Co., and now being used 
by one of Chicago's largest print: It 
eliminates the need for skilled operators. 
It consists of an electrically operated 
standard typewriter keyboard fitting 
directly over the keyboard of the type- 
casting machine. Any good typist tapping 
out words on its 45-character keyboard 
operates the more complicated 95 keys of 
the type-casting machine 

Going one step further, another system 
makes it possible tooperate a type-cast- 
ing machine by remote control, even from 
another city. Operated like a teletype- 
writer, the machine produces a tape per- 
forated in code that can be fed into an 
attachment on a type-caster, operating the 
latter's keys. 

The publishers of Time Magazine now use 
such a system. Operators in New York tap- 
ping on typewriterlike keyboards can tele- 
graphically punch tapes to operate type- 
casting machines in Philadelphia, Chicago, 
and Los Angeles. Withthis setup it would 
be possible toset a story here while the 
reporter iswriting it inLondon or Par 

Then there is the Fotosetter. It elimi- 
nates the need for type-casting machines 
entirely -- at least in offset printing. 


board shown at right. Tapping of Type-O- 
Writer keys operates keys of the type- 
casting machine. The keyboard can be at- 
tached to any slug composing machine. 


It does away with the intermediate steps 
of setting type, preparing a perfectly 
printed proof of that type, and photo- 
graphing the proof to obtain a negative 
for engraving. The Fotosetter operator 
simply types out his copy on a keyboard 
and the finished negative -- not type -~ 
comes out. The Government Printing Office 
has been testing a machine since 1946. 

Since the top speed possible with any 
printing press depends to a large extent 
on how quickly the ink dries, researchers 
are playing with all sorts of new rapid- 
drying inks. Already available are cold- 
set inks that are applied hot, and dry 
instantly when they come in contact with 
the coldpaper; moisture-drying inks that 
(like cements that set under water) set 
when allowed to absorb moistur and 
pressure-drying inks that depend on the 
printing pressure to squeeze out the 
moisture and dry them. 

One of the most revolutionary of all 
the new printing processes in the offing 
employs a “jumping” ink. Called the 
Electronographic Printing Press, it, like 
more and more of our modern machines, 
depends on electronics for its operation. 
In the Electronographic Press, the paper 
never touches the printing plates. In- 
stead, the ink, electronically controlled, 
literally jumps through the space of a 
small gap from plates to paper! END 
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» curious patterns 
th 


when th 
and phe 


rting its run, the miniature hits the water 


at-143 feet a second, tossing up. tiny 
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ume, 


this test, the balls (from left to right) were 
and 120 revolutions per 
ig from a located 


e of the water. 


then burrows an oddly shaped hole in the sur- 
face. Exposure time ¢ was 10 microseconds, 


Torpedoes From Crossbow 
Help Navy Improve Aim 


SING a mechanized crossbow and a 
300-foot shooter” instead of air- 
planes, the U. S. Navy is hard at work giving 
its lethal aerial torpedoes a sharper punch. 
An artificial lake takes the place of the 
ocean at Morris Dam, in California, where 
the program is being carried out. There 
more torpedoes have already been fired than 
our aircraft launched against Japanese ships 
during World War II. Almost every con- 
ceivable shape for underwater missiles has 


© torpedoes instead of arrows, 
m is mounted over tank. 
in center channel, 


Model, 
inverted V. 


at apex of  bowst 


Angle tangs as mae continues its course 


through the tank. The nose-rises gradually, 


been tested, and a lot of the complex prob- 
lems of hydrodynamics—problems — con- 
cerned with whether a torpedo hits or 
misses—have been solved. 

Miniature test missiles are fired into a 
laboratory tank,by the crossbow method, 
which permits a variety of speeds and 
angles. High-speed cameras record their 
performance in microsecond exposures that 
show the slightest inaccuracy. 

With data gained from the miniatures’ 


With an oversize splash, the model 
into water when crossbow d, 
around. tank record behavior « 
producing. pic ces | 


then gets too high-and model breaks water 
like’ a" playful dolphin “at ‘the end of its run. 
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behavior, technicians of the Underwater 
Ordnance Test Range go to work with the 
“pea shooter"—a compressed-air, _fixed- 
angle launcher. Its 300-foot tube sends full- 
size torpedoes smashing down a hillside into 
the lake at speeds rivaling the terrific pace of 
actual aerial launchings. As with the minia- 
tures, cameras record every test-more than 
8,000 since 1943-to catch any inaccuracy 
or any failure under the tremendous launch- 
ing impact 

In addition to the fixed-angle system, a 
variable-angle launcher is now under con- 
struction, A multi-tube affair, it will allow 
test crews to fire torpedoes at angles up to 
40°, Sliding up and down on concrete ramps, 


it will simulate conditions of actual air 
launchings for more detailed research, 


END 


ize torpedo is ramme 
the fixed-angle launcher by hand. Once breech 
is closed, compressed air is fed through maze 
of tubes’ to drive missile down hill into lake. 


Business end of launcher is suspeoded over 
the shore of eight-mile-long lake in Sierra 
Madre range. Emerging from it, torpedoes 
hit water as they would if dropped’by a plane. 
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The 300-foot launcher will slide up or down 
ramps to vary firing angle, while barge 

lower end move in and out from shor 
will be largest all-welded structure 


head to toe, an RAF 
the new inflatable exposure 
reclines in the water in relative comfort. 
Upper photo at left shows how the suit rolls up 


Sea Suit Fits 
Flier’s Pocket 


YOOD things come in small packages—at 

¥ least for British 's downed at sea. 
A lightweight, inflatable suit that can be 
rolled up and pocketed under the collar of a 
“Mae West,” is the latest effort of the RAF 
to protect its fliers against exposure in forced 
landings and crashes at sea. 

Consisting of two layers of rubber with 
air space between, the one-piece suit not 
only helps keep the wearer afloat but pro- 
vides ait insulation against the cold and 
damp of icy waters. Folded, it weighs only 
2 pounds 12% ounces, It is inflated by the 
wearer after being put on. ow undergoing 
tests at Farnborough, England, it may be- 
come standard equipment for RAF crews. 


into a and fits under the collar of 
the “Mue Lower photo illustrates. the 
aise with which it can be donned even in the 

ped quarters of an RAF inflatable dinghy 


Roomy and flexible, though it makes y« 
like a rubber mattress, the suit allows free move- 
ment, as wearer shows by carrying rubber dinghy. 


may igas U5 


What": 


fiery 


Building Better Jets. Th: 
blast shown above is invisible to the naked 
eye, but infrared film shows what a turbojet 
afterburner (PS, Oct. '47, p. $2) looks like 
in action. In this GE test unit, fuel is in- 
jected into the tailpipe of a TG-180 to boost 
its thrust. At r 
equally important aspect of jet research: a 
baby ramjet in the Westin 

spouting its tiny flame 
stream—simulating a 
help engineers improve 


ht is a less imposing but 


rouse laboratory 


a compressed-air 


jet engines 


New in Aviation 


Aeronea for Four. New entry in the 
lightplane field (where new entries have 
been scarce lately) is the four-passenger 


Aeronca Sedan. It has a 145-hp. Conti- 
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nental engine and a top speed of 120 m.phh 
Equipment includes complete night lighting 
facilities, with twin landing lights (one for 
glide path, one for taxiing) in the wing. 


ter Sprouts Wheels. Wing Sling Speeds 
an helicopter built by Horas homemade sling devised 
Pentecost, of Seattle, was a back-pack af- Quonset Point (R.1.) Naval Station 
with no landing gear (PS, July "45, has outmoded the get-10-men-and-heave 
p. 68). His latest version (above), now method of changing plane wings. Attached 
making brief test hops, has tripod gear and to a crane and adjusted to a wing's center 
even provides a seat for the pilot. The of gravity, it allows two men to handle 
er has a 35-horsepower engine. small wings men, the big ones 


pairs. A 
a metalsmith at 


‘cop 


Seal Runways. By Playing It Safe. Reports that rad 
a paper-cord filler into runway ex- can set ‘off flashbulbs under certain cond 
joints, this device permits the use of tions resulted in this canister for air ship- 


pansic 
new sealing compounds that outdo asphalt. ment. Metal walls reflect radar waves. 
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XB-48 Moves Upstairs. Entering 
the high-altitude phase of its intensive 
flight-test program, the six-jet Martin XB-48 
posed for this aerial portrait over Chesa- 


Super T Tests Paint. To test 
adhesive sual of paint for high-speed 
aircraft, Navy researchers spin a quarter- 
inch steel ball (arrow) up to 2,400,000 
r.p.m, in the ultracentrifuge at right. A dot 
of paint is put on the ball, which is then 
magnetically suspended in a vacuum and 
driven by a rotating magnetic field. Speed 
is increased until centrifugal force rips off 
the paint; at top speed, the ball’s surface 
travels about 1,800 m.p.h. Top of ball is 
flattened to keep it on a constant axis, and 
it's so friction-free that it will go on spin 
ning for a week after the power is cut off. 


i 


Mountain-Top Ieing Lab. In 
frigid ps atop Mt. Washington, N. H., 

echnicians have been learning about 
icing hazards for jet planes. A McDonnell 
Phantom, visible at left, above, was trucked 
up the peak and housed in a hangar built to 
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peake Bay, The second of the big bombers 
(whose box-mounted engines tum out a 
total of 24,000 pounds’ thrust to lug a 10- 
ton bomb load) is nearing completion, 


)0-m.p.h. winds and heavy snow like 
that pictured on the right. In winter-long 
tests, research crews found that ice forming 
on intake vanes can cut off a jet engine's 
air supply. As a result, new anti-icing 
tems are now being developed. 


Constitution Close-Ups. Getting 
ready to go to work, the 180-passenger Con- 
stitution (PS, Nov. '46, p. 89) shows off its 
interior, View of the flight deck, above, 
shows how pilots and flight engineer (in 
right foreground) share the work of flying 
the Navy's biggest transport. Engineer 
handles all engine controls except during 
landings and take-offs, and an assistant takes 
care of electrical controls, At right is the 
rear part of the transport’s spacious upper 
deck, Spiral stairway leads to lower deck, 
which can be used for either passengers or 
cargo. Four 3,500-hp. Wasp Major engines 
power the big air liner. 


Weather Won't Wait. And neither 
will high-speed, fuel-gulping -jet planes, 
which can't stand by aloft while a weather 
forecast goes through a time-killing series 
of relay operations. So the U.S. Air Force 
has developed a radio-telephone system that 


STATION 


puts jet pilots in direct contact with weather 
forecasters, As illustrated in the drawing, 
above, the system hooks a weather station 
into the normal air-to-ground radio net- 
work when a forecast is required. It is 
being tested at three Air Force bases. 
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Trees Covered Quickly 
Cauivonni, fruit growers have mec 
ized th 
fumigating tents over trees. Twin tubular 
steel arms are attached to the ends of a 
tractor, as shown at right. The arms are 
lowered around a tree by a gear arrange- 
ment, and the canvas is hitched on, The 
then raised, pulling the canvas 
over the branches in a single operation, as 
shown above. One tent puller can cover 100 
trees an hour. Another type, mounted on a 


tedious job of spreading canvas 


truck, has arms joined in a wide curve and 
moved by gears attached to the piston of an 
hydraulic cylinder. 


Rig in a Blanket 

Wuen clanking machinery kept the neigh- 
awake, the General Petroleum Corp., of 
Los Angeles, wrapped this derrick (right) 
in a blanket of rock wool. It cut the noise 
to one-fifth, Insulation is in a series of 
horizontal panels covering the rig. 


Aids Beach Loading 


Tre combination crane-tr: 
low is designed to help Seabees load and 
unload cargoes on sandy beaches. The mc 
able arm picks up heavy loads and deposits 
them 20 or more feet away. It is made by 
Austin Western Co., Aurora, TIl. 


ctor shown be- 
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MAGNET 
POLE 


VACUUM 
CHAMBER 


MAGNET YOKE 


VACUUM-TIGHT 


WINoow SEAL 


To VACUUM 


Cunee” 
} 


Drs. Lattes (left) and Gardner set the target 
before placing it inside cyclotron. These two 
young physicists created the first man-made 
meson after many previous attempts had failed. 


Man Makes 
Matter 


ATTER has been made out of pure 

energy in a cyclotron by two young 
scientists at the University of California. 
They fired 380,000,000-clectron-volt alpha 
particles (the hearts of helium atoms) at tar- 
gets of copper, carbon, and beryllium. 
After the collision, new invisible particles 
appeared inside the cyclotron, 

These particles got their weight, 313 
times that of an electron, from the speed 
energy of the protons in the “bullet.” Where 
before there had been one fast and one slow 
particle, there were now three particles 
weighing more than the two original ones. 

These particles are mesons, found previ- 
ously in cosmic rays. Mesons may be the clue 
to many mysteries, such as nuclear bind- 


[MAGNET POLE! 


VACUUM 
CHAMBER 


ae 


‘STEEL MAGNET 


Sketch above shows how scientists 
are standing actually inside part of cyclotron, 
They are next to vacuum chamber, with magnet 
yoke visible behind them and pole at upper left, 


» top photo 


ing energies, These strange, gravity-like 
forces, which hold the atomic nucleus to- 
gether, are tremendous (PS, Jan. ‘48, 
p.113). If they can be released profitably 
they will make today’s uranium pile look 
like Watt's original steam engine. 

The mesons were produced by Dr. Cesare 
M. G. Lattes, of the University of Sao Paulo, 
Brazil, and Dr. Eugene Gardner, researcher 
in California’s Berkeley Radiation Lab. 
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Jungle Bugoy Packs a Load 


APNTSIZE jungle buggy, as versatile 
as it is small, is the latest addition to 
the motorized equipment of U.S. armed 
forces. Known as the JBC (Jungle Burden 
Carrier), it can carry half again as much as 
its own weight, and can go places that might 
drive a mule mad. 

Designed by Willys-Overland, this baby 
brother of the Jeep was originally planned 
as a litter carrier near the end of World 
War Il, Field tests at Eglin Field, Fla., 
however, proved it equally valuable for car 
rying supplies and men over rough ground. 
Four-wheel drive, four-wheel brakes, and 
four-wheel steering, plus a tricky tiller ar- 
rangement, allow it to get around with ease 
whether roads exist or not. 

Powered by a nine-horsepower, two-cyl- 
inder engine, the JBC is a mobile platform 
standing about two feet high. Fully fueled, 
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it weighs only 550 pounds and can carry a 
useful load of 800 pounds. With three 
speeds forward and one reverse, it climbs 
43 percent grades in low gear and does about 
27 mph. in high. Tires are 6.50 x 10 and 
carry only 7% pounds’ pressure, giving the 
JBC good footing for soft going. Its turning 
radius is only 9% feet. 

The driver of a JBC has a novel choice: 
he can ride in the single seat or he can 
walk, as his fancy or the terrain dictates. 
The steering tiller has a motorcycle-type 
accelerator in its handle and can be swung 
through a 180° arc. By setting it in one of 
four positions, the driver can leave his seat 
and walk on either side of the vehicle, i 
front of it, or behind it when it’s in re- 
verse. A hand brake beside the tiller guards 
against the JBC’s running away and leaving 
its pedestrian driver. 


ace. Wheelbase 
eis 54 inches, tread Not counting 
wheels are small, drive shaft to front wheels is the footrest, length of the JBC is 85 inches. 


jer adjoin d 
and a fe 


tarter cable sid or on the tiller 


Load is tied down t straps vehicle up a hill from behind, This lightens 
buckle into metal r v the load and, under fire, would keep driver 
ur with tiller swung out, drive he from being a sitting duck on exposed seat. 


Filling counterbalance tank above barge’s hull 
raises harvester’s. chain-driven conveyer belt 
and twin tractor wheels for shallow-draft work. 


/Swinging up over pivot point from deep-water 
position, prongs and oysters, if any) 
through’ cleansing jets. Prongs are set about 
1% inches apart; belt has 19 rows of them. 


r 


Old-fas! e 
pace, but are still widely used. They resemble 
two Tong rakes with handles hinged to bring 


joned tongs may not match harvester’s 


tines together and pinch oysters off bottom. 
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Wheels turn one way to pull barge forward, and 
belt turns the other way, so prongs scrape along 
bottom in the direction barge is moving. 


The Oyster 
Hoister’s Here 


OWING through Louisiana bayous like 

a seagoing hay rake, a mechanical fisher- 
man has added something new to the oyster 
industry. It is an automatic harvester—in- 
stantly known as the “Oyster Hoister"—that 
can prong maybe 100 bushels of oysters an 
hour. 

The contraption consists of a counter- 
balanced conveyer belt fitted with rows of 
curved steel prongs and mounted on the bow 
of a shallow-draft barge. An engine in the 
center of the craft drives the belt and pro- 
vides power for the harvester to pull itself 
along the bottom by means of toothed tractor 
wheels at the lower end of the conveyer. 

The main engine also supplies water for 
the counterbalance tank and operates a cen- 
trifugal pump that cleans incoming oysters 
with high-pressure water jets. A smaller 
engine at the rear of the barge drives a 
propeller when the harvester is idle. 

The inventor of the machine, A. M. 
Brown, of Mobile, Ala., says it can replace 
100 men using the time-honored but snail- 
pace method of picking oysters off the 
bottom with hand tongs. He rates it above 
automatic dredges, too, since the continuous 
motion of the rakes cultivates the bottom 
while scooping up oysters, leaving a bed 
ready for replanting. And an improvement 
is on the way that will even do replanting. 


ht and compact, the Multi-Tool ® power 
unit shown above has a hand hole at either end 
for easy carry | lifting. Its half-gallon gas 
tank meets safety regulations for indoor use. 


corn sheller, Direct- 

600 to 2,600 r.p.m, 
tween power unit and 
der speed range. 


Here the unit is driving 
drive speed: 


Portable Power Pareel 
Is Jack-of-All-Trades 


N THE farm, on construction jobs, and 

in the home workshop, the new Multi- 
Tool® power unit adapts itself to a wide 
variety of chores. The heart of the versa 
machine is a Continental 1%-hp., four- 


cle, 


‘ooled engine. It has a handy dial for 


and an automatic 
t speed under load. 


ingertip speed c 
governor provides const 


Coming to the scene of trouble, the portable 
power inachine runs compressor that in- 
lates the flat tire, as shown in picture bel 

It also will drive bench tools. 


Accessories include a transmission enclos- 
in automatic clutch, a flexible shaft tak- 
in ndard tools, a base for buffer 
and grinder, and an exhaust to pipe gases 
out of doors. The manufacturer, Conti- 
nental Motors, stresses the unit's value 
auxiliary power source in areas where 
storms cause frequent current breakdowns. 


With flexible drive shaft attached, the Multi- 
Tool ® does a drilling job. It is equally adapta- 
ble buifer or grinder. The unit 


ed in a metal-sheot he 


view of chassis of Bowes car shows 
wheel torsion mounting _ replaces 
ings. Front and rear axles are. conventional, 
is the racer's chai , bolted frame. 
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Speed Kings 
Get Set for 
The 500°" 


OBODY knows for sure just what cars 

will blaze around the Indianapolis 
Speedway, come Memorial Day, in “the 
longest 500 miles in the world.” But it’s 
already clear that there will be some me- 
marvels in there fighting. 

The race is limited to 33 cars, and there 
are about twice that many entries. Starting 
May 15, there will be five grueling days of 
trials. It takes smart design and mechanical 
know-how to make a car go fast enough, 
and far enough, to qualify for the Indianap- 
olis 500, 

Pictured on these pages are two entri 
illustrating some of the tricks that will dress 
up this year’s crop of racers. On paper, these 
two rate among the smartest, fastest de- 
signs in the field. But will they qualify in 
the trials, and if they do, one of them be 
the winner? The answer lies at the finish 
line. You can find out on May 30. 


Mercedes has both cowling and tail gas tanks 
as part of body contour. Fine for weight di 

tribution is a hazard in a crash. Tr 
rear axle, 


ry, a Mercedes Benz, as it arrived 
by air from Germany, It has done 248 m.p.h 

has a manual control that allows driver to select 
soft or hard ride, Welded frame is tubular, 


Twelve-cylinder en; 
with torque tube 
lower Brakes have turbine-ty if 


system, fed by 
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Who’s the Winner? 


Foor races are often close, but with 
Bulova’s Phototimer ®, there can be no ar- 
gument, The camera’s “eye” is an open, ver- 
tical slit trained on the finish line. The film, 
moving at about the same speed as the run- 


ners, records a progressive picture (above) 
showing each runner just as he crosses the 
finish line. Timer dials begin to operate at 
the start of the race. At the photo finish, 
the readings are photographed on the top 
margin of the film, automatically timing 
each man to 1/100 of a second, 


Glassless Lens Beams Radio Waves 


Wuen you make a long-distance call from 
New York to Chicago in the future, you may 
talk through a man-made copy of a glass lens 
For the antennas on A. T, & T’s new micro- 
wave relay network between those ci will 
be plastic or metal models of the molecular 
structure of a 

These new ri can carry a much 
heavier load than older devices—10 tele- 
vision programs or tens of thousands of 
phone calls at one time. The old-style, fun- 
nel-like metal lenses used on the New York- 
Boston link are limited to a few hundred 
phone calls at once. 
adio s of very high freque 
much like light waves, and it is theoretically 
possible to focus them with glass lenses, But 
such a lens might measure 10 feet across and 
weigh several tons, Therefore, Dr, Winston 


Dr. Kock inspects small-scale models of his 
lens, One in rear uses metallic spheres, and 
that to the right, metallic disks. One in’fore- 


E. Kock, Bell Laboratories’ scientist, built a 
model of a glass lens, arranging plastic balls 
or bits of metal in the pattern that phvsi- 
cists believe real molecules take in a piece 
of glass, 

The trick worked. By correet shaping, Dr. 
Kock designed a lens that focuses micro- 
waves into a sharp, narrow beam. This con- 
centrated microwave beam sends nearly all 
the transmitter’s power directly to the re- 
ceiving station, wasting very little. Thus 
lower-powered equipment can be used. 

The new lenses are less sensitive to small 
changes in the wave length of the beam, 
This means they can handle a broader band 
of wave lengths without losing sharpness. 
And the broader the wave-length band, the 
more traffic that can be crowded into the 
band for transmission at one time, 


ground has thin metallic disks mounted in 
polystyrene foam. At right, below, a full-scale 
model of the latter type is being assembled, 


has released wor 
one of the farm's mos 
breaking 
licked the 
chanically 
table crops of unequal hei 
and lateral position in rows. 


Fantastic Farm 


Machines 


Turn Fields into Factories 


Woodshed inventors and crossroads 
shops have given the farmer a whole 
new set of ingenious machine tools. 


By Ladd Haystead 


F a farmer had gone to sleep 20 years 

ago and just awakened now, he would 
be so bewildered at what has happened to 
farming that he literally would be unable 
to make a crop. If he had gone to sleep 


only 10 years ago, he would need at least 
a refresher course before he could operate. 
In 1927 there were more than 15 million 
horses on farms; today there are only about 
half that number. Before the war there 
were a million more workers in the fields 
than there are today, and 1950 will prob- 
ably see even fewer men on the farms, 
This historic shift has been brought about 
by farming at long last catching up with in- 
dustry in the use of machines. But unlike 
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s Roto-Baler® 
Tt makes 
of the 


The lightweight Allis- 
shown above is operated by one m 


round bales tied with twine instead 


industry, the new farm machines did not as 
rule come from laboratory or research de- 
partments, The farmers themselves are the 
fathers of modern farm mechanization. 
More often than not, the contraptions they 
invented were machines that by engineer- 
ing rule “just couldn’t work.” But, unfettered 
by rules, these Jules Vernes of the soil went 
right ahead and made them work. 
Farm machines used to be andardized 
as a hoe, designed for use in any part of the 
ountry. Now many are built for just one 
crop in one locality. The old-time “full-line” 
companies aren’t that any more, To be ac- 
tually full-line would mean stocking thou- 
ands of items in addition to the already 
huge inventories the big companies must 
ry. So small companies build and serv- 
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more costly wire used by older types. The rolled 
bales can withstand rougher handling and a 
more weather-resistant th 


ice locally designed machines right in th 
own back yard. 
‘ypical of the way crossroad inventors 

harness imagination is the ation of the 
vacuum cleaner to the fields. In Califor 
a huge, portable “sucker-upper” was built 
to glean ladino clover seed. Besides doing 
the work of large numbers of laborers, the 
machine paid for itself in the extra seed it 
saved over any other harvesting method. 
Vacuum sweepers also have been designed 
to pick up apricots, almonds, and filberts 
after they have been shaken off the trees. 
And there is a mechanical tree shaker: sim- 
ply a pole or cable that jerks back and forth 
when hitched to a tractor pulley. 

During the war the hop crop was in dan- 
ger of being lost because of labor short- 


‘The war against inseets grows apace, with Man 
just about holding his own despite more power- 
ful chemicals and better distributing methods. 


ages. It was saved by an improvised port- 
able hop picker, Then came a mobile vine- 
seed harvester to collect pumpkins, melons, 
and gourds whose seeds are a specialty crop. 
Bren-gun carriers on surplus sale were 
snapped up by rice farmers who always had 
trouble entering the wet fields to unload the 
rice combines, 


Peas and Beets Get Machine Treatment 


As this is written, the first pea combine is 
being announced by the Universal Harvester 
Co., of Stockton, Calif. No more popping of 
pea pods by hand, or even collection by trac- 
tor-mower for hauling to a field machine- 
sheller. One machine picks and pops right 
in the field. 

But the Pacific Coast is not the only area 


I-boom sprayer, shown above, shoots 
als in two directions at once from 
16 short guns. It reaches a height of 15 feet. 


that has felt the impact of mechanization. 
Sugar-beet fields from Sacramento to Mich- 
igan are almost empty of the crews of tens 
of thousands of “stoop” laborers that used to 
do the man-killing work of beet culture. 
Now the seed that comes naturally in ro- 
settes is segmented by a sort of motor sander, 
The seed is then planted by new precision 
seeders. By this method, beets no longer 
grow in clusters that have to be thinned out 
by hand. Weeding can be done by machine- 
powered checkrowing or cross cultivation. 
Then the most Rube Goldbergish of all the 
new machines, the sugar-beet harvester, 
comes along, doing the work of anywhere 
from 10 to 75 men (PS, Feb, ’48, p. 158). 

This machine, in its newest form, cuts the 
beet tops off and delivers them at the side 
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Level land prevents water puddling, 


for making cattle feed. The beet itself is 
gently freed from its tight soil packing so 
the tap roots will not be broken (as in early 
models). Then it is lifted, shaken clean, and 
elevated to a hopper riding above the trac- 
tor and mounted digger. The hopper has a 
moving bottom sheet that gently pushes the 
beets ahead so that the box may be filled 
without bruising the easily damaged tubers. 
A big hamper enables the machine to work 
to the end of a row where a collection truck 
waits. 

Soon an onion digger, now under field 
testing, will take the pain out of harvesting 
that crop. This machine is mounted on a 
tractor, It is light and fully automatic. It 
snatches the onion from the ground by its 
green topknot, shakes it, snips off the green- 
ery, and delivers the bulb either to the side 
or directly behind to a pulled trailer. One 
man can do the job of 25 hand pickers. 


Attachments Are All-Important 


In New England, some tired-of-it-all farm- 
ers have developed a stone picker to remove 
the endless crop of rocks from the fields. 
In Wisconsin, an amateur has put hydraulics 
to work in a hay baler, getting away from 
the heavy flywheel that pushes the plunger 
in most models. In Loui a mechanical 
sugar-cane harvester is at work, 

Not so long ago, most farmers couldn't 
afford tractors; there wasn't enough steady 
work to justify the cost for the very few 
jobs they could do. But during the war, 
farmers and woodshed inventors every- 
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peeds farm operations, cuts costs. The Landplane® 


where started to build their own tractor at- 
tachments. These gave the power units uses 
not even dreamed of a few years before. 

A combination front-end attachment, for 
nce, can be an excavator, manure load- 
er, terracer, snowplow, ditcher, and eleva- 
tor all in one. Posthole diggers for tractor 
attachment are now a feature of every farm 
show, A mounted, power-take-off concrete 
mixer for the Ford tractor is on the market. 
Wood saws are appearing that work either 
from the tractor pulley or the power take-off. 

One ingenious man concluded that paint- 
ing farm buildings the old way was the hard 
way, too costly, and too dangerous if one 
had ‘to lug ladders all day and possibly fall 
off one. So he built a scaffold on his tractor 
elevator and attached a paint spray to the 
engine. Now he can be lifted up and down, 
driven laterally or from job to job by his son, 
The power spray makes it possible to paint 
in hours what took days with hand brusl 

The three-legged stool, badge of the d: 
man, is disappearing just as fast as farmers 
can get materials to build milking plat- 
forms. Now the cow climbs a ramp, stands 
in tall at hand level instead of the man 
stooping down, The milker standing at work- 
bench level can keep anywhere from three 
to six cows going at once. 

los are fed out by electrical unloaders, 
while barn gutters are cleaned by mechan- 
ical gutter washers. Hay is elevated into 
the mow by mechanical bale elevators in 
some places; it is blown in as chopped hay 
in others. It can be brought in from the 


in a 
g in 


n state of moisture for mow-curi 

new installations using heated air blown up 

through floor duets. Some 

can just about make hay while the rain falls, 
In Connecticut, a scientist is working 

with a variation of radar to select seeds that 

will grow best. If his work is successful, the 


farmer will plant only seeds that will assure 


users say they 


is a farm-invented 
fruits 


ng long, hooked poles, 1 


rly nut 
harvested by men usi 


picantiees oo 


him the most vigorous and highest-yielding 
growth, Another inventor is on the verge of 
success with an electronic tomato harvester 
that will select the fruit by color and size: 
Perhaps the most exciting news of all is 
that we now stand on the threshold of indus 
trial farming with chemicals. 
of corn in the Mississippi Valley, apparently 
doomed last year, were saved by 2,4-D, 


Large acreages 


nd costly method. The tractor-powered 
pictured here can shake out 50-foot 
walnut trees at the rate of 10 acres a day. 
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chemical is now in such demand by 
scientific-minded farmers that this year’s 
total production of millions of pounds will 
not y even a fraction of the require- 
ments, And right on 2, 4-D's heels comes 
the announcement of other selective killers, 
such as BHC and IPC, to lighten the farm- 
er’s work, 

These and numerous other chemicals sug- 
gest that mechanical cultivation may become 
as outmoded as the wooden plough. Weeds 
and pests probably will be controlled com- 
pletely by spraying and dusting, Some farm- 
ers are talking of combining the pesticides 
with fertilizer so that one trip over the fields 
can do two jobs (PS, April 48, p. 108), 


Airplane Does Farm Jobs 


This is one of the things that has brought 
airplanes into the farm picture. Planes spray 
fields for weeds, bugs, fungi, and fertiliza- 
tion, In the Southwest, airplanes are seed- 
ing vast areas of over-grazed range as well 
as tree lands for reforestation, Killing leaves 
on cotton plants to pave the way for the big 
mechanical ha fers is almost entirely a 
plane job, In California, planes are used for 
herding wild fowl away, from rice fields. 

Perhaps the most Suriday’ Supplementish 
of all ideas came out at a recent Northeastern 
Forage Conference, In Cambridge, ) 
4 maker of ultrasonic equipment announced 
strange and wonderful things were being 
done with sounds above the hearing capacity 
of human ears, sounds like those made by 
silent dog whistles. With them such fan- 


For generations American farmers destroyed 
crop wastes, with the result that the humus 
content of our soils disappeared. Modern farm- 
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tastic things as stopping the action of yeasts 
and killing bacteria can be done. 

There was an immediate request for ex- 
periments using sounds to halt all chemical 
action in a silo. With such a device, forage 
crops could be brought from the field when 
their carotene content was highest. Regard- 
less of weather, they could be dumped into 
the silo and literally “sound frozen.” No bug, 
germ, bacteria, or enzyme could get in its 
dirty work until the silage was opened. 

Thus it seems possible, at least on paper, 

for milk cows to give as rich, cream-colored 
milk in January as in June, licking another 
farm problem. And if ultrasonics can do this 
for hay, there is little reason why many 
other feed and food crops can’t be protected 
in storage for long periods of time. This 
would mean a saving of possibly billions of 
‘ar now lost on crops in storage 
re destroyed by bugs, weevils, and 
fungi. The perfection of this technique is 
close enough at hand so that provisions for 
its use are dy being made in flour 
elevators, 
’ licopters and infrared rays are 
used to protect orchards from frost; dry ice 
from asagn; 4zermicidal 
lamps are protecting poultry from disease; 
and radios that bring in the World Series are 
in the barn and on the tractor, 

About all tha needed to eliminate labor 
completely is an Automatic Income Tax 
Calculator that can understand the forms 
the farmer has to make out, in many cases 
for the first time. END 


te eee 


ers chop and tum under all organi matter as 
this roller-chopper is doing to the leaves and 
stalks of a date grove in Southern California. 


“Behind the scenes,” busy attendants transfer horses from wagon to 
tent at right. Tent in left background is “air-conditioned” Big Top. 


At light-control panel, J. Harold Dunn accom- 
Danies a performance ‘with spoken commentary 


over microphone and public-address system. 


/Rivals Real Thing 


PS photos by Hubert Luckett 


aa) Rt biggest little show on earth” is 
a 34-by-83-foot circus in miniature. 
J. Harold Dunn, of Kansas City,-Mo., spent 
18 years building it. The exhibit now tours 
the country, drawing crowds of children and 
grownups to see famous professional “act; 
faithfully simulated on a scale “of one- it 
inch to the foot. The Dunn Bros. Circus (the 
“brother” is imaginary, a familiar fiction in 
show business) boasts 54-tents, "4,500 mini- 
ature people, and 3,500 animals. 

Dunn himself whittled patterns for the 
plastic human figures, hand-carved some" of 
the animals from wood, and modeled others 
of papier-miché. Most scenes are stationary 
tableaux, but a 150-foot-long parade is ani- 
mated by hidden mechanism. An electric 
control panel varies lighting from a “day” 
scene with flood lamps to a picturesque 
“night” effect with 500 midget bulbs, 
shown on the following pages. 


may 1948 135 


GALAXY OF ACTS jin three-ring, four-stage Big Top includes lion tomer, ocrobots, and trained animals. 


vendors offer their 
provide the lighting for 


‘Midget bulbs DAREDEVIL AERIALISTS' oct vies for attention with 
icturesque “night” scene, tumblers’ antics on the Big Top stoge shown below. 


I'd like 


make... 


Pe) ‘cod 
Use government. postcards only. Contribu- 
tions cannot be acknowledged or returned. 


Hangers to Take a Coat First. It'd be great 
to have a.clothes hanger on which you could 
place your garments in the order you usually 
remove them—coat first, vest next, and_ your 
trousets last.—Fred Way, Burlington, N. C. 


A Protective Switch for Cars. An automatic 
switch that would blow the horn when oil 
pressure fails would avoid engine damage, For 
starting, a dash button could bypass it until 
pressure built up.—D. L. West, Vallejo, Calif. 


= 


An Eseaping-Gas Alarm. Why doesn’t some- 
one make a bell alarm that rings if escaping 
illuminating gas builds up to a dangerous con- 
centration? ‘The alarm would. be. especially 
good at night.—M. W. Scott, Wilkes-Barre, Pa, 


Portable Coolers. Pethaps the principles of 
an immersion heater and electric refrigerator 
bbe combined in a compact gadget to cool 
a container of drinks. You'd just immerse the 
cooling coil.—Irene Treece, Artesia, N. M. 
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Fans You Could Disconnect. Car engines 
would warm up sooner on cold mornings if you 
could disconnect the fan or vary the pitch with 
a dash control. A thermostat also might do it 
automatically.—P. Hubschmitt, Paterson, N. J. 


Which is linoleum? You've walked on these 
two floor coverings many times. One is linoleum, 


How to Look 


This backstage visit to the Armstrong 
factory tells you what you should know 
in order to buy floor covering wisely. 


By George H. Waltz, Jr. 
PS photos by W. W. Morris 


OW many times have you glanced down 
at the smooth, colorfully surfaced floor 
of some neighbor's kitchen and thought 
“linoleum”? If you live in a typical Ameri- 
can community, your offhand snap judg- 


the other felt-base flooring. Can you tell them 
apart? See illustrations below for the answer. 


at Linoleum 


ment has probably been wrong half the-timeyso 


Not all that glitters underfoot is linoleum, 

“Linoleum” is probably one of the most 
frequently misused words in our language. 
It is not a handy tag for any resilient floor 
covering. Neither is it le name, Lin- 
oleum is a specific label for tain type of 
product. There are other types of colorful 
flooring. And each of them has distinguish- 
able characteristics and its own peculiar and 
interesting advantage 

Most frequently confused with linoleum 


s felt-base floor covering. Notice how the 
colored design is just on the surface. Here the 
color has no thickness, but is simply “printed” 
on the felt base (black line at bottom). 


he thick layer of m 
a Thus the desig 
last as long as the material itself. 
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is the printed felt-base type of floor cover- 
ing. This can be bought in rug form or by 
the yard in a wide sheet. Felt-base is a color- 
ful, low-cost covering that is easy to keep 
clean and wears well dollar for dollar—but it 
is not linoleum. 

What's the real difference between lino- 
leum and felt-base? How can the man of the 
house tell them apart? Why is linoleum more 
expensive? 

To find out, Bill Morris, PS crack photog- 
rapher, and I went to Lancaster, Pa., to 
tour the sprawling 110-acre flooring-division 
plant of the 85-year-old Armstrong Cork 
Company. Some 616 photographic flash 
bulbs, dozens of color and black-and-white 
films, reams of notes, and four very tired feet 
later we climbed back into the Poputan 
Science editorial scout car with answers to 
these and a good many other questions. 

Before we had traipsed far, we had 
learned the simple difference that can be 
detected by the untrained eye. Felt-base 
floor covering is a printing job much like the 
pages that you are reading. Replace the 
paper with a specially processed rag felt 
and the ink with carefully mixed, long- 
wearing enamel paints and you have a felt- 
base floor covering. 

Linoleum, on the other hand, is more like 
the cloth in your suit in that the pattern is 
“woven” in. Hence, the design cannot wear 
off. The colors go clear through to the back- 
ing, and remain crisp and sharp as kitchen 
traffic scuffs away the surface over the years. 

This major difference between linoleum 
and felt-base floor covering makes it easy to 
tell one from the other, When in doubt, look 


Making plain linoleum. ‘The linoleum mix is 
first fed into the hopper of a big calendering 
machine, This mix contains cork flour, lime- 
pigment, and oxidized linseed oil. 


at the edge of the material. If the colors in 
the design go through from the top surface 
to the backing, it is linoleum. If all you can 
see is a thin layer of color on a thick black 
backing, then the material is felt-base floor 
covering. 

There was a time when you could tell lin- 
oleum from felt-base simply by looking at 
the floor side of the material—linoleum was 
always backed with burlap. Now, with mod- 
em advances in the industry, felt is used as 
a backing for linoleums as well as a base 
for felt-base. 


Flax and Oil 


Linoleum comes by its name honestly, In 
Latin, linum means flax and oleum is the 
word for oil. Combine the two and you get 
flax oil or, more commonly, linseed oil, the 
main ingredient in linoleum as well as paint. 

As a matter of fact, that bothersome tough 
scum or film that forms on the top of an old 
can of paint is the basis of all linoleum, It is 
oxidized linseed oil. This, mixed with wood 
flour or ground cork, color pigments, and 
powdered limestone, forms the bas 
oleum mix or “batter” tl 
the felt or burlap 
with heat and pressure, 

OF the five main types of linoleum—(1) 
in, solid color, (2) jaspe, (3) marbelle 
bleized), (4) straight-line inlaid (the 
tilelike and inlaid-design types of patterns), 
and (5) embossed—the plain is the simplest 
to manufacture, The mix is fed directly into 
the open hopper of a machine that resembles 
a giant clothes wringer and is called a “cal- 
ender.” One of this machine’s two slowly 


Like a giant clothes wringer, the two cyl 
ders of the calendering machine spread the mix 
out on the backing in just the right thickness 
to make the gauge of linoleum desired. 


After, re 
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revolving steel rollers is heated and the other 
is cooled. As the mix is pulled in between 
these rollers, it is spread to the desired thick- 
ness. And at the same time the mix is 
bonded to a continuous strip of felt or burlap 
backing. . 

From the calendering machine, the fin- 
ished linoleum goes to one of 26 huge vault- 
like maturing stoves. Here it may hang up 
to three weeks for aging. Each of these ma- 
turing stoves can hold a festooned strip of 
linoleum 17 miles long! 

In the heavier gauges or thicknesses, and 
in the darker colors, plain linoleum is known 
“battleship linoleum.” It is the kind you 
see mostly in offices and public buildings 
where the traffic is heavy and a tough, long- 
wearing floor covering is needed. Battle- 
it anymore, bare 


steel being less combustible. 

The more intricate linoleums require a 
more complicated manufacturing process. 
Let’s follow a biitchi of linoleum mix down 
through the seven-story building that houses 
the big rotary linoleum press that turns out 
more complicated pattems. At the time Bill 

Morris and I were there they were churning 
out a green and white marbleized pattem. 

Working down from the roof to the street 
level, the upper four floors are taken up with 

a continual mixing and remixing of the oxi- 
dized linseed oil, color pigments, wood flour, 
and limestone. ‘This churning is necessary 
for a thorough blending of the mix. 

«On the building's third floor the liidletini 
first begins to take sl . From 
the last of the mechanical mixers and blend- 
ers, the mix is fed into the first of two calen- 
dering machines that are much like the one 
used in the manufacture of plain linoleum. 


Embossed linoleum is made by sifting pow- 


out to form the various parts of the design. 
Here an inspector is checking the design. 


dered linoleum mixes through metal stencils cut’ * draul 


This first rolling produces a continuous nar- 
row strip of linoleum that is marbleized in 
one direction.” Katte 

This strip then is automatically cut up into 
short sections, which are fed by hand cross- 
wise into the second, and larger, calendering 
machine. The pressure and heat of this ci 
ender’s rollers complete the marbleizing of 
the pattern. At the same time they press 
the sectional strips together into a homo- 
geneous and continuous six-foot-wide ribbon 
of linoleum. On the ground floor, this lino- 
leum ribbon meets the continuous strip of 
backing and is bonded to it with the aid of 
further heat and pressure, 


Rotary Machine Does Quick Job 


By using an additional section of this huge 
linoleum-making machine, the complicated 
straight-line inlaid patterns can be made. 
This additional part consists of a giant drum 
on which automatieally cut blocks and de- 
signs of the various colors aré placed and 
fitted together like the pieces of a jigsaw 
puzzle to complete the over-all pattern. 
Years ago, this type of linoleum had to be cut 
and assembled by hand. Now, the rotary 
machine does it quickly and accurately 

Running at top speed, and on a simple de- 
1 such as a marbleized pattern, this press 
in a very short time can turn out enough 
linoleum in a continuous strip to pave 
a straight path from New York City to Tren- 
ton, N, J., or almost enough to stretch from 
Cleveland, O., to Detroit, Mich.! And all 
this comes from only one machine in one 
plant turning out many different kinds of 
linoleum. 

Another and different process is used in 
fabricating embossed linoleum, This type is 


Freware and heat 
press then soli 
and bond it it to the 


press is shown pre 


rovided by a giant hy- 
Tit the powdered mix 
backing. Here another 
ing in the embossing, 


h. At the right is one of the 

at helped to print the color 
the finished felt-base 
left in picture above 


formed by sifting or brushing the various 
colors of finely powdered mix through a pro- 
gressive series of metal stencils to build up 
the desired design as the backing material 
moves along a long flat bed. 

The process is much like building up a 
multicolored picture with a child’s stencil- 
ing set. Once the design is completed, the 
pattern in powder form is solidified by heat 
and tremendous pressure in a large hydraulic 
press. Another press, fitted with a die, em- 
bosses the pattern to provide a relief effect. 


Felt-Base Is Printed 


Just as making embossed inlaid linoleum 
resembles stenciling, the method for manu- 
facturing the popular low-cost felt-base type 
of floor covering resembles printing. Spe- 
cially treated felt is fed into a long flat-bed 
press, Here a series of printing heads, each 
fitted with a hand-cut wood block reproduc- 
ing a part of the design, applies one color 
after another until the pattern is completed. 
The felt-base strip moves through the press 
in a series of stops and starts as the various 
nting heads pick up the colored enamel 
paints from rollers and then move down to 
print them on the treated felt surface. 

In the color photographs that illustrate 
this article, three colors and black were used 
on the printing presses to produce the natural 
full-color effects. As many as 23 different 
colors can be used to build up the design in 
felt-base rug or sheet. When rugs are pro- 
duced, they are printed in one continuous 
strip. They are cut into individual rugs after 


Tips on Floor-Covering Care 


‘Tue best way to care for your floor cover- 
ings, whether they are the linoleum or the 
felt-base type, is not to kill them with care. 
Don’t use strong or gritty soaps. Don’t scrub 
them to death. The woman won't believe 
you, but the makers say, “the less washing 
the better.” 

Clean the covering once and for all with 
amild soap. Then wax it. Give it repeated 
waxings at least once a week. 

When you spill something, wipe it up im- 
mediately. If you keep your linoleum or 
felt-base well waxed, a daily sweeping or 
dry-mopping will keep it spotless. If this 
fails to remove all the dirt, wipe the floor 
with a damp cloth or wrung-out mop and 
then apply more wax. Wax, not soap, is the 
secret of long wear and good appearance. 


being thoroughly aged in the maturing stoves. 

hen you watch linoleum and felt-base 
rugs literally roll off the lines in this big 
plant, you are likely to wonder where it all 
goes, There just can’t be that many floors. 
Yet, it has been estimated that in 1948 the 
floor-covering industry of the United States 
will turn out at least 22,000 miles of lin- 
oleum and 85,000 miles of felt-base floor 
covering—without meeting the consumer de- 
mand. just about enough floor cover- 
ing to go around the earth at the equator 
four times! END 


Nitrogen Shrinks Metal 


Ir 4 metal part is too big to fit into an as- 
sembly, a bath in liquid nitrogen chills it 
to 820° below zero F. and reduces the size. 
For handling small parts this way, the Linde 
Air Products Co, has developed the stainless 
steel bucket shown at right. The liquid nitro- 
gen is contained in a well-insulated inner 
receptacle, The object to be treated is 
placed in a perforated ladle and dipped di- 
rectly in the liquid bath through a hole in 
the wooden cover. 

The process is especially recommended for 
such parts as valve-seat inserts, cylinder lin- 
ers, and bushings where it is difficult to ex- 
pand the outer member of an assembly. The 
company has made liquid nitrogen available 
in large quantities, and has developed vari- 
ous other machines for its use. 
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first trial, reaching a 78-mile altitude and 
a 3,000-m.p.h, speed. Called the Aerobee, it 
is designed to carry instruments-for research 
into the upper atmosphere rather than for 
military use, The new rocket is simple and 
inexpensive to build, and a small crew can 
fire it without complex launching gear. 


Tele Goes Movie Size 


Texevision pictures as big as movies will 
soon be seen in theaters and taverns 
equipped with a new type of projection tele- 
tem, It uses a small, very bright 

tube and a special projection 
ceiling-mounted unit to throw pi 
tures as big as 6 by 11 feet on an aluminum 
scien. ‘The recelvée bullt up of plug-in 
subassemblies, can be located away from 
the screen, It was developed by Tradio, Inc. 


New Magnet Makes Cold 


Lancest and most powerful of its type, a 
new six-ton electromagnet will shortly be 
aiding low-temperature research at Rutgers 
University, Its strong field will actually re- 
move heat from materials being studied un- 
der extreme cold near absolute zero,-460°F. 
If used for lifting, it could raise 13 automo- 
biles, report the GE engineers who built it. 


sumbe 
propeller 


Outer pe 
and 9 feet high, 


are 6 feet wide, 60 feet lon 


Leapfrog Barge 
Swims. Walks. Climbs 


EITHER surf nor sand dunes can stop 

the Ni newest amphibious vehicle, 
a “walking” barge with a leapfrog gait and 
pontoon legs. Carrying a 60-ton load, it 
lifts itself by its own bootstraps over mud 
flats, banks, and beaches. It can even climb 
a six-foot wall. 

A single stern propeller, driven by a 
power take-off from twin Diesel tank en- 
ines, propels the barge in the water. When 
it reaches shore, the propeller folds up out 


How the barge walks: A s 
three pontoons on the ground, the center one 
in_ its rearmost position. ‘The’ first. movement 
raises the center pontoon—its bow lifts first, then 


begins with all 
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of harm’s way, and the huge craft starts to 
walk on the three compartmented pontoons 
that form its hull. For each ponderous step, 
the center pontoon is lifted 17 inches and 
moved forward 10 feet; then the outer pon- 
toons, which are decked over to carry the 
load, move upward and forward in turn, as 
illustrated below. 

Hydraulic steering pads at the rear of the 
outer pontoons provide sufficient pivotal 
drag to turn the 60-foot barge in little more 


forward 
The driving 


's speed, on 


the outer 
secret, and the 
land or in the water, has not been disclosed. 


Heading for a landing. barge shows off its 
broad, flat deck—ideal for speedy handling of 
heavy’ cargo. lnventor has fuggested building 
on the deck for use in the Arctic. 


Balancing aet on a sand dune illustrates the 

barge’s stability. Walking mechanism. operated 

hy -one ‘below decks, gives the 60-foot 
ls forward and one reverse. 


than its own length. In the present model, 
vertical fins in the forward sections of all 
three pontoons insure traction in mud. 

The barge was designed by John T. Tuck: 
er, superintendent of the Navy's prov 
ground at Port Hueneme, C: where it is 
being tested. He believes that his steel lea 
frogs, built in man s, may change the 
whole concept of amphibious landings and 
case the problems of setting up military out- 
posts at remote points. 


When the center pontoon reaches its forward 
postr, it is lowered again to begin the second 
julf of the step. Now the outer pontoons rise 


. While the center one supports the barge’s entire 


Barge uses propeller (wid wan be 48 
various angles) as far up the shore as possible 
before starting to walk, Outbound, it reverses 
process and walks as far as it ca, 


at bow and stern enables barge to 

tep by step, over obstacles like this 
ix-foot wall, althou toons rise only 17 
aches in making single stey 


The uses suggested for the craft support 
his belief, Carrying, stacks of sectional road 
mats, for example, the walking barg 
string completed landing ramps or 
behind them. They would be useful in build- 
ing bridges or piers. Armored, they could 
become mobile fortresses to cover troops 
making shore assaults. In the Arctic, where 
impassible ice gives way to impassible bogs 
when the tundra melts, the barge 
provide year-round, heavy-duty tr: 


weight, Moved forward. the ter pontung are 
Fea 


to descend nd put the barge back on 
‘hn ees” once more, center pontoon aft, 
ready for the next crunching step. 
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New Ideas from 
the Inventors 


Down. Loading would 
be no problem for users of the truck tr 
patented by Benjamin Fitzpatrick, of Miami 


Lighted Float Lures Fish. To help 
entice the fish to his bait, Teddy Pope, of 
Memphis, has invented a float that holds a 
miniature and bulb and shines a tiny 
light into the water. A U-shaped guard pro- 
tects the bulb from rocks and supports the 
bait. Another guard at top covers a switch 
and connects the float to the fishing 
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The rear end is jacked up, and the divided 
axle, hinged at the sides and coupled in the 


iddle, is swung out like a double door. The 
railer’s end is then lowered onto the ground, 


Us ming for Pajamas. 
fo keep unruly pajama pant legs pulled 
down neatly around the ankles without 

ing into contortions to do it, Lillion and 
Anna Nahas, of Beaumont, Tex., have in- 
vented just the thing. Short straps on the 
bottom of the pant legs let you tuck in a toe 
and push each pant down with the other leg 


Fuel Tank Is Co! 


airpla 


eliminate the explosion hazard of vapor in 
partially filled tanks, the accordion-sided 


wing tank collapses under its own weight as 
the fuel is exhausted. 


The perforated plate 
checks sloshing of fuel, 
vented by Henry Lorenz, 


Rake Cleans Own Teeth. You 
wouldn't have to stop every few minutes to 
clean out this rake by hand. Just press a 
lever on the handle, and a plate slips down 
along the prongs, pushing off the clogged 
material in an instant. Let go, and a spring 
bar snaps the cleaner back. The inventor is 
William Barracks, of College Point, N. Y. 


New Wheels for Old Skates. 
Large side wheels, supporting the ball of the 
foot, give these novel roller skates a low cen- 
ter of gravity and a pivot point for easier 

‘ ler toe and heel wheels let the 
skater rock his weight back and forth on the 
large ones without taking a header, The in- 
ventor is Arnold Vincent, of New York City. 
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This Camera 
Can't Go Wrong 


By Hubert Luckett 


[Aff 


ERE'’S a camera that does its best to 

keep you from missing that vital shot. 
You can’t trip the new Kalart’s shutter with- 
out having put in a film holder and with- 
drawn the slide. You can’t fire a flash bulb 
without having cocked the shutter. You 
can’t change the focus without knowing it. 

Yet there are no accessories tacked onto 

vce of cameras. These safety 
are built right into it. So are the 
range finder, view finder, synchronizer- 
even the batteries and all the necessary wires 
and links. 

The lens board permits easy interchange 
of lenses and provides vertical rise and hori- 
zontal shifts. The solenoid shutter tripper, 
permanently fixed to the camera bed, serv 
any lens that may be used. And since mo 
people have better vision in one eye than 
the other, the camera has dual range-finder 
d_view-finder windows, as well dual 
shutter rel The range finder permits 
extremely close focusing and also has a 
Focuspot © for correct focusing in poor light. closed. Then, without shifting from the window 
The camera takes 3%-by-4% film, in either the eye is opened (top picture) and you see the 
standard film holder or a film-pack adapter, ©**¢t urea that will hs in the picture , Through 

It will sell for about $400, You'll prob- 22, OPtcH illusion this section of the fetu 


< scene, full size, will appear to be outlined by a 
ably be able to get one late this year. luminous frame as shown in bottom photo. 


er is used with one eye 


Safety switch (A) at top left of lens board 
is controlled by shutter-cocking lever next to it. 
Other features shown are release for self-locking 
f ¢ device (B), and solenoid link 


yy 


e full length of th 
bed operates the range-finder mechanis 
casily adjusted for different lenses by 
stop (D) along the range-finder arm (E). 


Inventory Speeded Up 


Tue man with the microphone is taking 
inventory the modem way. As he checks 
stock at the Naval Shipyard, Norfolk, Va., 
he calls off the items, These ure registered 
on the magnetic wire recorder shown at 
lower left, and later transcribed on a mas- 
ter sheet. During a speed test using the 


new system, 100 items were counted in 15 
minutes, as compared with 400 items a day 
for the old two-man-team inventory method. 


Locos Get More Light 


Tue twin “eyes” bugging out from the 
front of this Iron Horse are new and more 
powerful locomotive Sealed Beam ® head- 
lights developed by General Electric. Two 
200-watt, 30-yolt lamps, throwing a beam 
of 400,000 candlepower, replace the old- 
type single 250-watt lamp. In case one 
lamp fails, the other still gives ample light. 
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Furnace Fights Frost 

Tus pagodalike projector wil 
crops from moderate frost within a radius 
of more than 100 feet. The structure houses 
a unit that burns oil under high pressure to 
throw off invisible infrared rays. During 
one experiment, the machine radiated more 
than three-quarters of a million B.T.U. of 
heat an hour. It held t temperatures 
‘ide the test area at 3 ., although out- 
side temperatures dropped to 29°. 

Developed by Michigan State College 
engineers, the “Frost Fighter” ® will soon be 
made available to farmers for protection of 
high-value crops. It will be manufactured 
by the Evans Products Co., of Detroit. 


Tossed out to clear plane’s stabilizer, a husky starts down. Static line trips back-pack ‘chute, 


Muskies Hit the Sitk 


Paradogs seem to enjoy the drop. Once down, 
they know enough to jump on ‘chutes to Keep 
round winds from pulling them about. “Chute 

arness becomes a sled harness on the ground. 


R rescue expeditions in the Arctic, where 
every mile is an ordeal, the Air Trans- 
port Command has combined the old and 
the new—dog sleds and airplanes. Dropping 
a dog team by parachute, along with a sled, 
dog handler, and doctor, brings quick aid 
to crash survivors who might otherwise have 
a long and painful—possibly fatal—wait. 
These pictures of airborne huskies were 
taken during a Labrador demonstration, 


Doctor and dog handler hitch up team after 
the drop. Sled carries crash victims to nearest 
cleared ‘area, ‘where ski-equipped plane can 
pick them up fora quick Hight to © hospital 
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Dr. Perey W. Bridgman, Hollis Pro- 
fessor of Mathematics and Natural 
Philosophy at Harvard, has produced 
the mightiest squeeze in the world, 


By Herbert Yahraes 


IP THIS high-pressure world, the man who 
puts on the biggest squeeze is mild, eld- 
erly Professor Percy Williams Bridgman, of 
Harvard, He bears down with pressures 
that create hot ice, glassy oil, ductile’ steel, 
and pla: rocks, and that, in at least one 
element, crack the atom. 

His pressures are so great that they are 
measured not in the usual engineering terms 
of pounds per square inch but in atmos- 
pheres, One atmosphere is a little less than 
15 pounds per square inch, the pressure of 
the earth’s atmosphere at sea level. Gasoline 
is cracked at several hundred atmospheres; 
the pressure at the bottom of the deepest sea 
is 1,000 atmospheres; and the explosive force 


Bridgman’s high-pressure mae 
strengthen guns, may 


inside of a big gun is 3,000 atmospheres. 

But Bridgman habitually works with pres- 
sures up to 100,000 atmospheres—equal to 
a 750-ton flatiron squeezing an area as big as 
the end of your thumb. Recently he has 
reached the unprecedented pressure of 425,- 
000 atmospheres. This is more than one- 
tenth the pressure at the center of the earth, 
where geologists believe that even molten 
iron may turn solid. Experiments leading up 
to it indicate that some day Bridgman, or 
some other high-pressure physicist, is going 
to make an especially precious find—how to 
synthesize diamond 

As a pure scientist—and a Nobel prize- 
winning one—Bridgman ventures into dark 
territory, not knowing what he will find, and 
not caring whether his findings will be im- 


LQUID UNDER 30,000.ATM. PRESSURE 


(MATERIAL TO BE 
SQUEEZED UNDER 

100,000-ATM, PRESSURE 

PLACED IN THIS CHAMBER, 

T/V6INCH IN DIAMETER i 


a pressure of 100,000 atmospheres. Liquid in 
outer cylinder is first raised to 30,000-atm. pres- 
sure by pushing in plunger at left. In tum, 


N54 roputak science 


ler from bulging as 
in pistons of inner cylinder to produce’ 100,000- 
atm, pressure in the tiny innermost chamber. 


unger continues, pushing 


have already shown how to 


day teach us to make diamonds. 


mediately useful. But Bridgman’s early work 
with high pressures has already led to a very 
practical by-product—a method to toughen 
the barrels of big gun: 

Terrific inside pressure will rip apart even 
a eylinder made of the toughest steel, The 
Harvard physicist leaned that by firsthand 
experience. But he learned, too, that just 
the right amount of pressure will not crack 
but stretch the steel and make it stronger 
than ever, The idea wasn't new: 19th-cen- 
tury’ gun-makers had applied it-sometimes 
disastrously—by firing a huge charge before 
finishing the barrel. 

But it was Bridgman’s successful efforts 
to get nonrupturable cylinders for his ex- 
periments that attracted the attention of the 
Army and the Navy during the first World 
War. And now autofrettage, as the process 
s called, is used fairly widely to stretch big 
guns up to five percent with a pressure of 
from 6,000 to 7,000 atmospheres. 

What practical results will flow from the 
newer and bigger squ in the Harvard 
luboratories remains to be seen. tn the light 
of what we know at present, many of Bridg- 
‘¢ just something to wonder 
electric battery once just a& 
curiosity, and nuclear fission just something 
that told us more about the atom (and what 
had atoms to do with ordinary people?). 

Among the curio uncovered by high 
pressures are new kinds of ice. Ordinary ice 
is a curiosity in itself—lighter, unlike other 
frozen fluids, than the liquid it came from. 
But under a pressure of 2,000 atmospheres, 


High Pressure Pete. imaginary inhabitant of 
Dr. Bridgman’s high-pressure machine, has a 
425,000-atm. squeeze, One atmosphere equals air 
pressure at sea level—about 14.7 Ib. per sa. 
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High Pressure Pete pushes out the barrel of a 
big gun from within. In a process called auto- 
frettage, high pressures toughen the gun's steel 
barrel by stretching it up to five percent. 


this ice is transformed into a variety that is 
denser than water, At 3,500 atmospheres 
this breaks down into still another kind of 
ice, and ut 6,400 this variety gives way to 
still another, Altogether, six new kinds of ice 
have been found by high-pressure phy 
and the 40,000-atmosphere one melts 
the temperature of melting solder. 
Some materials become brittle under pres- 
sure; others become ductile or even viscous 
Machine oil, for instance, gets 
Phosphor bronze, as brittle as glass 
under ordinary conditions, becomes ductile 
under high pressure, And tiny sapphire rods, 
used as nozzles for rayon-spinning machinery 
because they are a good deal harder than 


This cy! 
pressure apy 
internal Ii 
of Harvar 


der, similar to those used in high- 

tus, has been, strengthened by 
h pressures. Now Dr. Francis Birc 
measures how much it has stretched. 
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Even an atom has cracked when High Pi 
sure Pete jumped on it. The element caesium 
collapsed when put under 50,000 atmospheres 
—one of its electrons had been forced to move. 


steel, lose their brittleness under pressure 
and can be bent. 

On the other hand, graphite flows, like 
molasses, Why bother with graphite? Well, 
for one thing, graphite is native carbon and 
so is a diamond, In her own high-pressure 
laboratory, Nature has transformed some- 
thing soft and black and cheap into some- 
thing almightily hard and precious. Maybe 
man can, too, 

Bridgman at various times has tried to find 
out, Theoretically the change ought to oc- 
cur somewhere around 30,000 atmospheres, 
but one of the problems here, as in other 
high-pressure experiments, is the smallness 
of the working space. The higher the pres- 


This heavy steel cylinder has been broken 
apart by the tremendous internal pressures de- 
‘eloped by Bridgman’ apparatus. Peneil points 
to where test I was subjected to squeeze, 


High Pressure Pete can pull steel wire out to 
300 times its original length by putt 
a pressure of 25,000 atm, The wire becomes 
stronger than when treated by any other method, 


sure, the smaller the apparatus, primarily be- 
‘cause only small pieces of steel can be hard- 
ened all the way through, and if they aren't 
hardened all the way through, they bur 
Expense and time also figure in: there's a 
limit to what one man and a few tants, 
working on a university budget, can do. 
Bridgman's first work at the theoretic: 
graphite-into-diamond pressure was done 
n diameter. 


i 


at vessel only a quarter-inch 
few years ago, however, three commerci 
companies—General Electric, Carborund 


and Norton—financed a study that enabled 
him to build apparatus for attaining 30,000- 
atm, pressure in a much larger space—two 
inches wide and several inches long—and 
to apply great heat at the same time, 

No diamonds, But the physicist did prove 
beyond all doubt the essential sameness of 
the two substances. For, though graphite 
did not turn into a diamond under the 
ticular conditions he was working w 
diamond did turn into graphite. 
more, the results hinted that with the right 
pressure and heat, diamond. synthesis 
possible, 

Bridgman is as curious about what hap- 
pens to ordinary rock under pressure as he 
bout what happens to ordinary graphite. 
And the pressure changes in rocks promise 
to be of commercial as well as scientific in- 
terest. For pressure squeezes out their 
porosity, and it’s the porosity that affects the 
speed of the elastic waves the seismograph 
picks up. Geologists can’t see what lies deep 
beneath the surface, but Professor Francis 


ee can be made—when Pete puts it under a 
40,000-atm. squeeze—that will turn to wi 
only at the temperature of melting solder, This 
ice is heavier instead of lighter than water, 


Birch and others using Bridgman’s methods 
can duplicate the pressure and heat condi- 
tions that exist there. In this way they are 
piling up facts about the changes in min- 
erals under those conditions—facts that one 
may prove invaluable to the prospector 
sing seismologic techniques. 

Almost everything put into Bridgman’s 
pressure chambers undergoes polymorphic 
transition—changes in crystal structure that 
do not affect the chemical composition. 
Camphor, for instance, under pressure exists 
in 11 different forms, With the exception 
of diamond-into-graphite, however, only two 
nonreversible processes have been found #0 
far. At 40,000 atmospheres, and 175 degrees 
Centigrade, carbon bisulfide, an evil-smelling 
liquid used as a solvent, becomes a black 
solid and stays that w And at 12,000 
atmospheres and 200 degrees, yellow phos- 
phorus becomes black and, unlike the yellow, 
conducts electricity 

For the present there is nothing to do with 
Bridgman’s mass of material on these poly- 
morphic ch except, as he puts it, to 
store them “like a collection in a muscum, 
waiting for the later moment of illumination.” 

When Bridgman began his work in 1905, 
the highest pressure anyone had reached was 
3,000 atmospheres, It was applied by an hy- 
draulic press, operating through a piston, on 
material inside a steel cylinder, and the limit 
was set by leakage of the pressure medium. 
Bridgman stopped the leakage by devising a 
method whereby the pressure on the rubber 
packing in the cylinder head was always 
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diamonds out of ordinary graphite is a 
are Pete may be able to pull off 
do it, though, he will have to 

match nature's great heat and high pressure. 


than that on the material under 
the higher the pressure, the tighter 
ume. 

Now the limit was set by the strength of 
the cylinder, At various points above 3,000 
‘atmosphe 


greate 
stud 


This apparatus, combining shearing stress with, 
hydrostatic pressure, is used for exploratory 
measurements at extremely high pressures. A 
pressure of 50,000 atmospheres is concentrated 
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even though they were four or five inches 
thick and the pressure chamber inside only 
half an inch wide. Sometimes the break 
would come with explosive force; once a 
hunk of steel shot off and sailed through a 
window 15 feet away. Bridgman says with 
a straight face that-his efforts to learn how 
far he-could safely apply pressure were “not 
without danger”; actually, he is lucky to 
have come through alive. Nowadays he has 
steel plates half an inch thick shielding all 
dangerous apparatus. 

Using the best heat-treated alloy steels, 
the physicist eventually reached a work 
pressure of 12,000 atmospheres. Above that, 
his vessels kept bursting: to go higher he 
needed to give them greater external sup- 
port. He solved the problem by building a 
shape and then, as pres- 
ing the whole 
a stopper is 


This method worked fine, up to a point. 
But at 50,000 atmospheres the big push in- 
s so great that the apparatus showed 
signs of going to pieces in all directions, like 
the deacon’s one-hoss shay. Again the prob- 


boss near end of lever in hanging 
paratus at left. Dr. Bridgman, at right, is lool 
in at a gauge that reports the amount of 
shearing force applied by pulling the lever. 


lem was to get more support for the pressure 
vessel, Bridgman met it this time by build- 
ing a nest of machines—one tiny one inside 
another, 

In the outer apparatus, of steel, a pressure 
of 30,000 atmospheres is reached by com- 
pressing a liquid like pentane, This pressure 
keeps the apparatus inside from flying apart. 
The inner machine is a steel-jacketed Car- 
boloy ® cylinder. Through the Carboloy, 
an extremely hard material that can be cut 
only by onds, a hole one-sixteenth inch 
in diameter has been bored. The material to 
be examined is placed in this hole, and two 
tiny Carboloy pistons are pushed together 
upon it, Their thrust, which reaches 100,000 
atmospheres, is measured by an electrical 
device immersed in the fluid. 

The same principle of a squeeze within a 
squeeze makes possible the extreme pres- 
sure of 425,000 atmospheres. But in this 
case, instead of a cylinder and pistons, Bridg- 
man uses two Carboloy blocks, and the ma- 
terial to be examined—a mere flake—is placed 
between them, Tiny though the sample is, 
it can be examined afterward by X ray to 
see if there has been any permanent change. 

Still higher pressures are possible, but 
they will require two stages of support—a 
machine inside a machine inside a machine— 
and right now Bridgman feels he has plenty 
of work cut out for him at lower ranges. 


Others Use High Pressures 


Other scientists are following his trail. 
Geophysicists at the Carnegie Institution re- 
cently made tale and some other minerals 
in a tiny high-pressure chamber that dupli- 
cated conditions several miles down in the 
earth, The Bureau of Mines and the Army 
are using Bridgman apparatus to test explo- 
sives. And the Bureau of Standards is install- 
ing a 10,000-atmosphere machine for studies 
expected to standardize the measurement 
of high pressures. 

Bridgman’s latest feat is atom-smashing— 
not by bombardment but by squeezing. Re- 
cently he put a sample of the element 
caesium, a white metal of butterlike con- 
sistency, into his high-pressure apparatus. 
At 50,000 atmospheres, when the limit in tis- 
sue changes had been reached and no 
further shrinkage could be expected, it sud- 
denly collapsed. Something had happened 
to the caesium atom—one of the electrons 
had been forced out of position. Practical 
significance? Bridgman shrugs. What have 
atoms to do with ordinary people? END 


Lenses Cut Faster 


‘Tue new automatic optical machine 
shown above shapes eyeglass lenses in 
half the time needed for hand grinding. 
A diamond tool set in a swinging head 
makes both spherical and cylindrical 
curves in one operation in less than a min- 
ute. It is made by American Optical Co. 


Double-Duty Cooker 


For quick frying or cooking, the new 
Hotpoint unit shown above is raised to 
the top of its receptacle, giving your elec- 
tric range an additional surface burner. 
To simmer stews or soups, the unit is low- 
ered to the bottom, so that you have a 
deep-well cooker as well. 
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rsley’s best-known 
‘on cool nights. 
erature control, on 
in solid comfort to 


bedside table, 
finish a PS article before he calls it a day. 


Retired Inventor 
Makes Home a 
fadgeteer’s Dream 


VENTING is a lifelong habit with Wil- 
liam K. Kearsley, retired General Electric 
Laboratory . 
le, during his 44 years with GE, 
tric blanket and many another 
well-known product, now applies his inge- 
nuity to devising conveniences for Mrs. 
Kearsley and himself in their Schenectady, 
N.Y., home. Demise of a cat shelved one 
of his most original ideas, but the others 
shown on these pages serve him well. 
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Sorting eats was the object of this Kearsley 
invention, assembled from laboratory odds and 
ends, at one of his cellar windows, It would 
admit Mickey, his black pussy, but photo cell 
would bar unwanted visitors by slamming a 
weighted door in face of cats of wrong color. 
Trials were pending when a truck—which did 
not discriininate among cats by their color— 
ended Mickey's career and the project. 


which 


ingel” for war us 
Kearsley exhibits in illustration abov 


Aluminum-foi 


of his many professional inventions. It 
signed to deceive enemy radar operators by 
giving echo" simulating a large bomber 
as it floated to earth, like a parachut 

being tossed from a plane. For an aei 

a modest force of aircraft dropping “Angels” 
could masquerade as a mighty bombing feet 


When Mrs. Kearsley drops her ironing to 
answer the phone, and it's an old friend, she 
needn't interrupt conversation to'tum off the 
iron, Automatic timer built by Kearsley does it 
for her after preset number of minutes. Slow- 
flowing, bouncing putty oozes through 
aperture in spring mechanism, letting cover 
turn and trip key switch. A similar timer douses 
cellar light after user comes upstairs. 


Radio control for his garage doors enables 
Kearsley to open them from driver's seat of his 
car, or before stepping out of the house in 
stormy weather. He can also close them after 
he comes indoors, Push button beneath dash- 
board, in upper view above, operates car 
transmitter that does the trick. ‘Transmitter 
in lower view, also. worked by push button 
as shown, is on kitchen <'clf “sear back door. 


dulges her fondness for afternoon tea wit 


While she is on a drive, Mrs, Kearsl 
of this set her husband made for her from a 
aint can, resistance wire, and a handy piece of 
laboratory glassware, Taken from glove com- 
partment, heater plugs into socket on dash- 
board, as shown, to use current from car's bat- 
tery. it boils the’ water in 10 minutes, Separate 
containers provide all the fixings. 


aaa 


Garage doors obediently swing open as Kears- 
ley, tuning into his driveway, touches push 
button in car. Receiver on wall picks up signal 
and actuates homemade system of motors, 
cables, and counterweights that tilt and raise 
door frame. Next time receiver picks up a sig- 
nal, which will come from set in house after 
Kearsley has gone indoors, it will operate 
svstem in reverse to lower’ the doors again. 
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How Biggest 
Ozone Plant 

In the World 
Will Work 


ELECTROSTATIC 
PRECIPITATOR 
it 
= 


Hi 


COMPRESSORS 


DRIERS 


| Dope seetarae ea will enjoy purer and 
tastier drinking water when the world’s 
largest ozone-generati 
the Welsbach Corpo: 
goes into action this summer. Fifty ozone 
generators resembling fire-tube boilers, each 
one containing 85 four-foot electric glow dis- 
charge tubes operating at 15,000 volts, will 
manufacture a total of 1,250 pounds of ozone 
aday. The powerful oxidizing action of this 
gas will banish any trace of undesirable taste 
and odor from 36,000,000 gallons of Schuyl- 
kill River water daily, leaving it fresh and 
pleasing to the palate. In addition, the ozone 
will destroy harmful bacteria, and will pre- 
cipitate iron that might otherwise stain 
household fixtures. 

The pictorial flow sheet shows how the 
new plant will work. Clean, dry air, pro- 
vided by removing dust in an electrostatic 
precipitator and moisture in a cooler and 
chemical driers, flows under moderate pres- 


ig plant, designed by 
tion of Philadelphia, 


OZONE GENERATORS 
AND CONTROLS 


(OF AIR FLOW FROM INTAKE 
TO WATER TREATMENT TANKS 
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sure through the high-voltage chambers that 
convert part of its oxygen to ozone. The 
ozone-bearing air then bubbles upward 
through water in treatment tanks. 

More expensive than chlorine for disinfec- 
tion alone, ozone pays its way when chemical 
waste from near-by industrial plants makes 
the water taste bad. Unlike chlorine, ozone 
can leave no taste of its own, since it rapidly 
turns ba ygen. It has been used 
widely abroad. The largest American ozone 
plant to date treats 3,000,000 gallons of 
water daily at Whi 

Ozone, whose interesting properties are 
described on pages 234-236, is the faintly 
blue, pungent-smelling gas produced by a 
high-voltage “silent,” or glow, discharge of 
electricity through air. Commerci: 
discharge tubes actually emit a high- 
pitched buzzing sound and a purple 
glow from the air space where the 


discharge takes place. END 
= toi. ozone —> 
pire unt oF 


STAINLESS STEEL 


‘AIR AND 
OZONE OUTLET ——>@ 


COOLING WATER CiR- 
‘CULATES AROUND GLOW: 
DISCHARGE TUBES 


CUTAWAY VIEW SHOWS 
CONSTRUCTION OF ONE 
OF SO OZONE GENERATORS 


Fifty ozone generators in new plant will be 

larger counterparts of this one. Photo shows 

a high-voltage, graphite-lined glass tube being 
ced 


its tubular, stainless-steel cell. 


INNER COATING OF GRAPHITE 
CHARGED TO 15,000 VOLTS 


HIGH-VOLTAGE 
DISCHARGE 
ACROSS THIS 
{AIR SPACE GEN- 
ERATES OZONE 


CROSS SECTION 
OF ONE GLOW 


DISCHARGE TUBE 


‘Aik FLOWS 


PAIRS OF 
GLASS AND 
STAINLESS. 

STEEL TUBES 


OBSERVATION 
WINDOW: 
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Propeller 
Adjusts Itself 


THE, gream of every lightplane pilot, 
a fully automatic-pitch propeller, has 
come true. Climbing, the new Aeromatic © 
goes into flat pitch to obtain maximum pull. 
Cruising or gliding, it increases its pitch 
to boost the speed. There is no cockpit 
control, the prop thinks for itself. 

A simple hub assembly, in which centrifu- 
gal force does most of the work, contains 
two counterweights and a synchronized pis- 
ton. The propeller blades are set at a slight 
angle to the hub, so that they lag behind it 
in the plane of rotation. 

During installation, adjustments for the 
desired limits bf pitch range, for balance, 
and for the combination of aircraft and 
engine can all be made without opening the 
sealed hub. The manufacturers, the Bartlett 
Hayward Division of the Koppers Co., of 
Baltimore, claim that the prop not only pro- 
vides maximum plane performance for a 
given fuel consumption but saves engine 
wear and tear by preventing overspeeding. 


In level flight, load on en- 
gine lessens, prop speeds up. 
Increased centrifugal force 
now tries to push counter- 
weights away from center, 
but, due to the way arms are 
instead pulls them apart 
like opening scissor blades. 
This increases prop pitch for 
added bite and more speed. 
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Cutaway of Aeromatie® automatic-piteh prop, 
above, shows how blades are connected inside 
hub. Two link arms and a piston take the place 
of gears. Disks on two upright arms are counter- 
weights that automatically control the pitch as 
shown in drawings and photographs below. 


Climbing flight increases 
load on engine and prop 
slows down. Centrifugal force 
is reduced, allowing aero- 
dynamic thrust to flatten 
\ blades. Counterweights move 

toward each other like clos- 
ing scissors, lowering blade 
pitch and ‘increasing their 
power to pull the airplane. 


iral Floor Eases 
Parking Headaches 


A sINcLE continuous floor twisting like a 
corkscrew from the first to the sixth story 
s this modernistic garage truly self- 
ng, The floor, wide enough for two- 
rals upward on a four percent 
grade around a central core conta ping a 

senger elevator a Parking 


k, the diver 
cant space. On leavi 
mobile into the down-traffic lane 
to the exit at the street level. 

Designed to go with a large Los Angeles 


his auto- 
id drives 


office building, the garage occupies a lot 
145 feet wide and 152 feet deep. It will ac- 
commodate 446 cars. Service facilities are 
provided for on the top floor. 


Tugs Hitch Ocean Ride 


Wuen Argentine interests bought six, 74- 
foot, steel Army-surplus tugs, the problem 
how to transport them to Buenos Aires. 
Running them the 10,000 miles from Seattle 
under their own power would be too costly 
and too hazardous, They couldn’t be shipped 
for lack of a crane at the destination large 
enough to unload them. 

The Atlas Steamship Chartering Corp. 
came up with an ingenious solution, The 
small tugs were float-loaded on a 278-foot 
steel barge, and towed by a large ocean-go- 
ing tug. The photograph at left shows the 
barge being raised in the dry dock in which 
it had been submerged while the six tugs 
were floated on. At the destination, arrange- 
ments were made for the process to be re- 
versed, the barge again being submerged in 
a dry dock while the tugs were floated off. 
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The Albatross U1, maaag laboratory, prepares to solve the mystery of the mi: 
Seagoing Lab 
Tracks Fish 


HIS month a shipload of scientists with 

the latest oceanographic gear will sail on 
one of the most important fishing trips on 
record, They won't bring back many fish, 
but their findings may tell why there has 
been a drastic decline in commercial catches 
from the 20,000-square-mile Georges Bank 
and other New England fishing area: 


The scientists, from the U.S. Fish and 
Wildlife Service, will study ql 
fish census, and test le: 1 Soe ote 
methods. Instruments on their 180-foot ship ch ¢ to the bottom, A sub 
will record currents and ocean topography. : t study of sea Ii 


War-developed Loran, 
chart important spots on Georges Bank, whe 
strong currents balk ordinary surveys. A bath 
thermograph will record water temperatu 


" laboratory's large, open, water tank 
ts will observe fish. specimens at close 
quarters. * Jab adjoining it, they will 
take chemical analyses of sea-water samples. 
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The Navy's new electronic memory tube looks 
a bit like an ordinary cathode-ray tube, but is 
far more complex. It remembers electric signals 
by spraying a charge pattern on an insulator. 


r 2 i 
The “remembered” signal can be displayed 
on a cathode-ray tube (above). In this case, the 
signal originates in an optical pickup de 
such as facsimile or television equipmer 


This Tube Remembers 
Whatever [It’s Told 


LL-COLOR, three-dimensional radar 
and sonar are promised by a new vacuum 
tube that remembers signals as long as you 
want it to, It can also be used to communi- 
cate by very quick electrical flashes, as the 
“memory” part of an electronic computing 
machine, and to catch and record quick 
flashes of all kinds (such as radio-control 
signals employed by an enemy in wartime). 
The memory tube, developed at the Naval 
Research Laboratory under direction of An- 
drew V. Haeff, is built something like an 
ordinary cathode-ray tube. It paints an elec- 
tronic “picture” of the signal it is to remem- 
ber, and reads it back whenever desired. 

In the new tube there are three electron 
beams, The writing beam sprays a pat- 
tern of electrical charge that corresponds to 
the signal. It is controlled by deflector plates 
to which the signal is fed. The holding beam 
sprays electrons evenly all over the target to 
replace the ‘charges picked up by the read- 
ing beam, The reading beam moves over the 
target in the zigzag pattern used in tele- 
vision. Whenever it runs across a charge 
left by the writing beam, that charge flows 
from the target to a near-by metal screen. 

The current—or “remembered” signal— 
from the pickup screen can be fed to other 
circuits or devices, such as an ordinary cath- 
ode-ray tube, In the case of the cathode- 
ray tube, its beam is synchronized with the 


reading beam of the memory tube so that it 
makes the fluorescent screen of the cathode 
tube glow every time the reading beam 
“sees” a charge on the memory-tube target. 
Thus the charge pattern on the memory-tube 
target appears as a light pattern, 


CATHODE-RAY TUBE 


ie . save penmeetion. of joke and 
hookup for visual yy of signal. The pattern 
of charge on the clator target cannot be seen 
and need not be made visible, since it might be 


fed to any one of many different types of a 
paratus—a computing machine, for example. 
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Next best to getting a new 
car is to inject new life in 
the old one. The right kind 
of servicing does just that. 


flow an 


Instrument tests help spot trouble points quickl. 


Expert Does a Tune-up 


By R. P. Stevenson 
PS photos by Hubert Luckett 


W 1AT is an engine tune-up, anyhow? 

Like the blue-plate special, a lot de- 
pends on where you buy it. Different manu- 
facturers specify different procedures, and 
further variations are introduced from’ shop 
to shop and mechanic to mechanic. Som 
times the job is done with little more than 
few hand tools and a well-pitched ear; at 
others it’s turned out with enough diagnostic 
instruments to stock a flight engineer's panel. 


1. A compression test comes first. An engine 
cannot be tuned. satisfactorily if compression 
is uneven, In such cases, a valve or a ring job 
may be required before the tune-up/ 
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However it's done, the underlying idea is 
that the 
engine has lost through use and wear. The: 
inevitably bring a gradual decline in engine 
performance; vibration jars precise adjust- 
ments out of kilter; contacts and electrodes 
pit and burn 


away; filters choke up with 
dirt or sludge; and friction and heat do the 
rest. 

That's why your engine needs a going- 
over at regular intervals. The job should 
give you quicker starting, more power and 
pickup, better gas mileage, and smoother 


2. Good ignition depends on a battery in good 


shape. Here each cell is being checked under 
load. Corrosion is removed from terminals and 
cables examined. 


4. CLEAN AND REGAP. 


7. CLEAN AIR CLEANER 


8. ADJUST CARBURETOR 


2. CHECK BATTERY, 
CLEAN AND TIGHTEN 
CABLES 


These are bi 


idling, (In evaluating a tune-up your car 
has had, don’t forget that the better shape 
it was in beforehand, the less improvement 
you'll notice.) A tune-up may also spot 
minor trouble before it becomes major, and 
for that reason alone is a good idea before 
any long trip. 

The accompanying photos show a tune-up 
done by a competent mechanic with modern 
equipment, This was an actual job done on 
a 1946 Chevrolet by John Riccardi, tune-up 
specialist for the East Side Chevrolet Cor- 
poration in New York City, who in his own 


3. CHECK DISTRIBUTOR CAP, 
ROTOR, WIRING; ADJUST POINTS 


up steps, but many others may be included. 


and has “been at it 


words “began as a ki 
for 20 years.” 

Most automobile manufacturers recom- 
mend an engine tune-up each 5,000 miles or 
twice a year, in the spring and fall, but hard 
sage under difficult conditions may make it 
advisable even more frequently. Spring and 
fall tune-ups coincide with conditioning the 
changing, addition or removal of 
and so on—for the season that’s 


Tune-up_may be considered to deal 
mainly with three engine functions—com- 


4. Distributor wires were all it 

sulation. After removal, 
and rotor were checked for cracks, chips, an 
burning, and the cap wiped out with a cloth. 
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5. Contact points are removed from the dis- 
tributor and cleaned with a fine-cut file. If the 
points are badly oxidized or pitted, new points 
and a new condenser are installed. 


mp bowl is about to be removed 
here, The bow! was wiped clean and examined 
for cracks and chips, and the strainer freed 
of dirt with a blast or two from an air hose. 


pression, ignition, and carburetion. Each 
engine part affecting any of these is checked 
and then adjusted if necessary. 

You may also have heard tune-ups classi- 
fied as major and minor. As the word sug- 
gests, a major tune-up includes more steps 
than the minor. But there is no standardiza- 
tion. What one manufacturer or shop con- 
siders a minor tune-up may include steps 
that another may perform only in the event 
of a major job. 

The tune-up illustrated here was classified 
as minor, However, the addition of only 
two other steps—overhaul of the carburetor 
and blowing out the fuel lines—would have 
raised it into the major class. In the photos, 
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sti 2 DISTRIBUTOR 
‘CONDENSER gay DISTRIBUTC 


6. Degrees of dwell, registered on the motor 
tester, show whether point setting is correct 
The machine also tests coil, condenser, fuel 
pump, and gives engine a final vacuum check. 


10. Water and dirt also were blown from the 
pump with a hose. A new gasket went into the 
pump when it was reassembled, The gas filter 
on the line at the carburetor was also cleaned, 


you will notice that the tappets were ad- 
justed to the recommended clearances, This 
is a customary part of tune-up procedure for 
an overhead-valve engine. Although not il- 
lustrated, fan-belt tension also’ was adjusted, 
for slippage will affect generator output. 

‘A more pronounced difference between a 
major and a minor tune-up is found in the 
factory recommendations issued for Buick, 
Here a minor job includes only four points— 
cleaning and adjusting the spark plugs, ad- 
justing the distributor points, resetting the 
timing, and adjusting the carburetor. 

On the other hand, Buick recommends 
that a major tune-up should include adjust- 
ing the distributor points, timing, carburetor, 


7. Ignition timing is adjusted by attaching 
a'neon light to No. 1 plug, setting the octane 
selector at zero, and rotating distributor to 
line up flywheel mark while the engine idles, 


kerosene to remove the dirt it 
had collected, the filter element of the air 
cleaner was blown dry. It then was dipped in 
clean oil, allowed to drain, and replaced. 


11. Sloshed 


valve lash, fan belt, and voltage control; 
cleaning the air cleaner, crankcase ventilator, 
fuel filters, battery terminals, and spark 
plugs; checking the coil, condenser, distribu- 
tor, vacuum spark advance, battery, auto- 
matic choke, and manifold heat control; and 
tightening the cylinder head, manifolds, and 
hose connections. 

The testing equipment that’s available 
Iso may extend the scope of the job. For 
stance, in the job presented here, the me- 
chanic used an A. V.R. gauge to test the 
generator and voltage regulator (see top 
photo on page 168) after he had checked 
and cleaned the battery and terminals, In 
this shop the step is considered essential, for 


8. Valve tappets were set at the recommended 
clearances with a feeler gauge and adjustin 
wrench as seen here. A new gasket was use 
when the rocker-arm cover was reinstalled. 


12, Idle speed and ture were both ad- 
justed when the air cleaner was in place. (It 
as off here so as not to obstruct the photo). 
ce hose connected to vacuum-test engine. 


a generator output higher than the recom- 
mended maximum has a tendency to burn 
the points or damage the generator. 

Some mechanics consider a lot of fancy 
equipment unnecessary, and they undoubt- 
edly can give you an excellent tune-up job 
without it. But when properly maintained 
and honestly used, the testing equipment 
now seen in many shops can work to the 
benefit of both you and the mechanic by 
showing unmistakably what's needed. 

At the conclusion of the tune-up illus- 
trated here, a trained mechanic took the car 
out for a short road test. When he was satis- 
fied, the job was marked okay for delivery to 
the customer. END 
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us Proves 


Air and atoms may power cars some day, but skinflint 


Silas Barnstable 
iscovers to his sorrow that the present models still need gasoline. 


By Martin Bunn Gus grinned. For some inexplicable rea- 
son he has a tolerant liking for the old re 

GAN HICKS came into the Model Garage tired farmer who hasand richly deserves 

shop lookin he had topped off — the reputation of being the tig! d most 
cantankerous man in town. “There's one 
in Silas’s favor—he’s always good for 
a laugh,” he said. “But what's he up to? 
was grinding. “What man?” he dema Why doesn’t he come i 

“Silas Barnstable,” Stan said. “Old Mis‘ Stan took a look out of the window. 
Pinchpenny himself. He hasn’t been around “He's doing something to his car,” he re- 
here for six months—not since he squawked ported. “Got the hood up, and is li 
that we were robbing him because we to the engine. . . . Here he com 
billed him three-fifty for a four-buck job!” Silas strutted 


est 


his lunch with a gla 
man,” he announced, 
Gus Wilson looked 


As usual his manner 
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was that of a bantam rooster challenging 
the world, but under it, Gus felt, he wasn’t 
altogethe: 
“Mornin’ ii 5 
| ain't seen you in a dog’s age! Got a trouble- 
shootin’ job for you—provided you be a leetle 
reasonable about what you charge for it. 
Old friendship’s old friendship, I allus say, 
and I'm willing to give you another chance.” 
ins,” Gus said with pretended 
“that you've tight-wadded your- 
self into a mess you want me to get you 
out of. Well, that’s all right with me, but 
you'll get charged the same as anybody else 
—no less and no more. That being under- 
stood, what's the matter with your cai 
“Derned if I know what's the matter with 


Zot the air cleaner they tool 
installed this fancy piece of jun 


~ Beonomy Expensive 


hen the 
Gas asked. 


it,” Silas grumbled, “It don’t run the way 
it ought to, that’s all I know. But it can’t be 
ything serious—nothing that ought to cost 
much to fix.” 

“There's one way to find out. Drive it in.” 
Silas drove his car into the shop and got 
out, leaving its engine idling—which it did 
with considerable missing. “Now jest listen 
to that,” he complained, “She starts hard- 
er'n cold molasses and then does a lot of 
coughin’ and sputterin’.” 

“Maybe it’s the cut-rate gas you get down 
at that joint you do business with,” Stan 
suggested. 

Silas glared at him. Then he turned back 
to Gus. “I thought maybe you would have 
made some improvements around here since 
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Gus tossed the Electronic 
ce Supercharger on his bench, 


the last time I was in,” he said. “Such as 
firin’ that nitwit grease monkey, for in- 
stance. .., There's nothing the matter with 
this gas I’ve got in today—I bought it at that 
big service station across from the Post Of- 
fice, and they charged me plenty for it.” 

“Well,” Gus decided, “if there isn’t some- 
thing screwy with your ignition, the engine 
is being starved for fuel, and since you're 
using decent gas for a change, the fuel line 
must be partly clogged, or the carburetor is 
out of adjustment. I'll check—” 

“No you don’t!” Silas howled. “You ain’t 
aste time monkeying around with 
ion or the gas line or the carbure- 
tor. Not if I’ve got to pay for it! They've 
all been gone over by a good mechanic, and 
he didn’t find anything wrong!” 

Gus gave him a straight lool 
job my way or not at all,” he s 
“Take your choice!” 
in’s snicker didn’t mak 
for Silas to gi 
of grumbling he told Gus to go ahead “your 
own fool way.” 


Tl do this 


RINNING, Gus got into the car and 

pressed his foot down on the accelera- 
tor pedal, As the engine speeded up the 
missing got worse, and it began to cough 
and backfire in the carburetor. 

He pulled the choke part way out. The 
missing and backfiring stopped, and when 
he eased the engine back to idling speed it 
continued to run smoothly. 
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Gus switched off the ignition and got out. 
“Your trouble,” he told Silas, “is that the mix- 
ture is too lean—not enough gasoline or too 
much air. You haven't been fooling with 
your carburetor, have you 

“Never even tetched it!” Silas disclaimed. 

“If you haven’t changed the carburetor 
adjustment,” Gus grunted doubtfully, “the 
needle-valve or the float must have got out 
of kilter. Or maybe there's an air in the 
intake manifold.” 

Gus raised the hood. He leaned over to 
examine the carburetor, but immediately 
straightened up with an expression of deep 
disgust on his “What the dickens is 
that?” he demanded, pointing to an oddly- 
shaped tin can where the air cleaner should 
have been, 

“Newest thing out!” the owner said proud- 
ly. “Feller that sold it to me called it the 
Save-Gas Electronic Supercharger. It’s 
fuel economizer, that’s what it And it’ 
cut down my fuel bills, by heck! Not as 
much as the feller claimed it would, but 
enough so it'll soon have paid for itself. 
After that it'll be a real money saver for me. 
I got a leetle laid by for a rainy day, but I 
ain’t one to waste when I can save!” 

“Tl say you're not!” Gus agreed with real 
feeling. “How long have you had this do- 
funny on your car?” 

“*Bout a month,” Silas told him. 

“And how long has your engine been miss- 
ing and coughing, and starting hard?” 

“Well,” Silas admitted slowly, “ "bout the 
same length of time, I gues: 

“For a man with your head for figures, 
you add things up awful slow,” Gus said, 


tapping the fuel economizer not too gently 
with a wrench. “That's the cause of your 
trouble, and I'll prove it to you. . 
the air cleaner they took off when they in- 
stalled this fancy piece of junk?” 

“Yep—it’s in the back of the car.” 

Gus disconnected the Save-Gas Elec- 
tronic Supercharger, and tossed it contemp- 
tuously on his workbench. Then he_re- 
led the air cleaner. “Now listen,” he 
said, and got into the car. 

The engine took off at a mere touch of 
the starter switch. When he stepped on the 
accelerator it speeded up smoothly, without 
missing or backfiring, and with the choke 
in, When he eased the pressure on the 
pedal it idled quietly and steadily, 

Gus got out. “Convinced?” he asked. 

The old fellow was red in the face 
his faded blue eyes were blazing. “I've 
been cheated!” he howled. “If they won't 
give me my money back for that danged 
contraption I'll stand ’em a suit—I will, by 

ec 

“You've been stuck, all right,” Gus agreed 
unsympathetically, “but you can’t do any- 
thing about it. You've got to admit that the 
Save-Gas Electronic Supercharger—which 
isn’t either electronic or a supercharger—did 
just what the salesman claimed it would do. 
Tt reduced the amount of gas you used.” 
He picked up the funnel-like contrivance, 
looked it over carefully, and handed it to 
Silas, 

“You see how it saves gas, don’t you? The 
opening of the can is toward the front of 
the car, so extra air flows into the carbure- 
tor. That leans the fuel mixture, and saves 
gas—just what the salesman said—so you 
in’t claim that he misrepresented He 
st forgot to mention what the saving would 
cost in terms of performance.” 

“Tl get even,” Silas snarled. “Those dirty 
cheats not only stuck me with this thing— 
they charged me for a trouble-shootin’ job! 
If they don’t make good I'll have the law 
on ‘emn!” 


FTER Silas had gone on his way, still 
breathing fire and vowing vengeance, 
Stan turned to Gus. “Say, boss,” he asked, 
“are all the fuel economizers as useless as 
that one old Pinchpenny got stuck with?” 
“I wouldn’t want to say that,” Gus hedged, 
“because maybe I haven't seen them all. But 
I will say that I've never seen one that 
would do anything a simple carburetor ad. 
justment wouldn’t do as well or better. And 


the engineers at the Bureau of Standards 
down in Washington, who have tested a lot 
of ’em, say the same thing. 

“Mind you, I'm only speaking of econo- 
mizers, not performance improvers of the 
hot-rod, short-manifold type. These can 
sometimes make a sluggish engine wake up, 
while gas savers do just the opposite. 

“This economizer is one of the better 
ones,” he went on after he had fired up his 
pipe. “At least it makes good on its prom- 
ise to reduce gas consumption. But unless 
the buyer's carburetor has been adjusted to 
give too rich a mixture, it does it by cutting 
engine performance. 

“Most gas-saving gadgets work on the 
principle of adding more air to the carbu- 
retor mixture. If the carburetor has been 
set to give an unnecessarily rich mixture, 
an economizer will cut fuel consumption 
without spoiling engine performance by 
leaning down the too-rich mixture to nor- 
mal. But carburetor adjustment will do that 
just as well, and cheaper. If the carbure- 
tor gives a normal mixture, an economizer 
will still reduce gas consumption, but the 
extra air makes the mixture so lean the en- 
gine’ll buck and cough. If you don’t mind 
poor pick-up and a little sluggishness, you 
an save just as much gas by installing a 
‘lean’ jet on the casburetor.” 

“And go limping off at every light? Not 
me!” declared Stan. 

“The average car owner, who's more i 
terested in good performance than in squeez- 
ing the last possible foot out of each gallon 
of gas,” said Gus, “should stick to normal 
carburetor adjustment, That'll feed a rich 
mixture when needed to give maximum pow- 
er, and a leaner mixture when the engine 
doesn’t work so hard. 

“Most fuel economizers work on the air- 
adding principle, but a few have been de- 
veloped which try to do the fuel- 
in a different way. They don’t 
formance, but they don’t save gas either. 
One that I had a chance to look at used an 
electric spark. It was supposed to make 
ozone to boost power, but the amount of 
ozone it produced so small it couldn't 
be measured—which was lucky because 
ozone in quantity is a swell knock inducer!” 

Stan nodded thoughtfully. “I guess it 
all boils down to thisyou get what you 
Pay, for.” 


tared at his assistant with mock sur- 
se ‘Once in a long while,” he said, “you 
amaze me by being sensbile!” END 
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1.A flashli is handy 
for repairs at night, but it 
may force you to work with 
one hand. A chap who 
stopped in the Model Ga- 
rage had solved the problem 
neatly by keeping a heavy 
rubber band on the light. 
With this, he can strap the 
light to his forearm, freeing both hands for 
work. He also keeps a supply of tape 
wrapped around the light-so he needn't 
hunt for it in the dark. 


2. Drive Out Hinge-pin to Oil. 
In the older cars with exposed hinges, 
Marion L. Rhodes, of Knightstown, Ind., 
finds it’s best to drive the pin out halfway 
when oiling. Then apply a penetrating oil 
and allow to soak about five minutes. Un- 
less the pin is loosened, even excessive oil- 
ing may not stop a persistent squeak. 


3. Mower Used as Dolly. While 
doing a rear-end job in his backyard, G, A. 
Miller, Jr., of Atherton, Calif., found an un- 
expected use for his lawn mower. Since 


job in the open. This, he fig 
hing the propeller shaft to the 
if there were some way of re- 
turning the assembled unit to position. He 
solved the problem with the mower and a 
roller skate 
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Model Garage 


4. Paint the Hood Inside. Heat 
from the sun and engine may cause the 
finish on the hood to deteriorate. As a pre- 
caution, W. Van Sandt, of Long Branch, 
N. J., recommends making use of the fact 
that light colors reflect heat, White enamel 
or silver paint applied inside the hood will 
reflect part of the engine heat and keep the 
hood cooler. 


5. Tal Always With You. Now 
that picnic time is here again, you may want 
to follow in the footsteps of H. C. Marhoff, 
of Chicago, and build this convenient table. 
When not in use, it takes up little space. 


WING NUT AND 
WASHER HOLD 
6. Air Spots Compression Leak. TABLE TO. 1D 
When an engine loses compression on one 
cylinder, Robert Brunt, of Lakewood, Ohio, 
diagnoses the trouble with an air hose. After 
removing the plug and setting the piston on 
firing position, he applies air to the spark- 
plug hole. If air his 
air intake, the trouble’ 
if from the exhaust pipe, 
valve; if from the oil filler, it’s the piston or 
if from the radiator, a blown gasket. 


7. Cushions Rider’s Hand. On 

long runs, the front-brake lever may chafe a 
yclist’s hand. A sponge-rubber disk 

slipped over the grip will prevent this. 
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Rims Changed for New Tires 
have 


Low-pnessune tires 7.10" by 15” 
been made standard equi pment this 
all Dodge passe 
have been chai 
1” to a dian. ter of 15” 
1” to a width of 5”, 

Larger tire if greater air volume 
at lower pressure likewise are now bei 
used on several other makes of cars. A softer 
and more comfortable ride, better road grip, 
and cooler running are among their advan: 
tages, Inflated pressure 


J an increase of 


Lock Guards Your Hub Cap 


CoxcraLen by a decorative emblem, a 
lock in this new disk hub cap protects both 
ip and wheel from theft, Made of stain- 
steel, the cap can be installed with just 
e wrench, At present it is available only 
for late models of three makes of cars, but 
the manufacturer—the Factory Tool Supply 
Company, of Beverly Hills, Calif —has 
scheduled production for other makes. It’s 
called “Lok-All®.” 
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Parking Brake Applied by Foot 


Cuevnover has introduced a foot-oper- 
ated parking brake on its 1948 light-duty 
trucks. Applied by depressing the pedal at 
the far left of the cab, the brake is released 
by pulling a hand rod mounted below the 
nt panel. On all track models with 
p to 2.100 Ib., the gearshift also is 
now located on the stcering column rather 
than on the floor, Greater safety and oper- 


Ariel Introduces Twin Cycle 


Hene is a new overhead-valve, vertical- 
twin motorcycle just announced by Ariel 
Motors, Ltd., of Birmingham, England. 
Hitherto Ariel has been known chiefly for 
its unique Square Four engine (PS, Aug. ’47, 
p. 140). 

The engine of the new twin has a capacity 
of 500 ce, (30.50 cu, in.) and a compression 
ratio of 6.8 to 1. Features include a one- 
piece crankshaft, four-speed transmission, 
and telescopic front forks. Equipped weight 
is about 415 Ib. 


Wall Rack for Spoons PAGE 181 
Marine Bookcase Made of Pine pace iss 
Put Midget Snap Switches to Work pact 1 
How Cape Codders Build a Skiff pace 200 
Sealing a Finish in Wood PAGE 230 


Nice work, and you can do 
spoon rack takes little mi 
may become an heirloom, Page 


fee pure relaxation, my favorite pastimes 
are smoking and simple lathe projects. 
What ‘could be more natural than using one 
in the service of the other? Putting one and 
one together added up to these two plastic- 
and-metal cigarette holders. At the right is 
jector type; the one below is plain, 

Aluminum is the best choice for the metal 
portion, while the plastic tip can be made 
of any clear or opaque stock large enough to 
form the blank. I think clear plastic looks 
a bit nicer, but it will show up mistakes in 
drilling the stem and the bore tends to dis- 
color from the smoke. A pipe cleaner dipped 
in alcohol, however, cleans it quickly 

Centerdrill a ¥” by 2%” plastic cylinder, 
(this applies to either type) then chuck a 
No, 47 drill in the lathe, and feed the blank 
into it with the tailstock, Go half way and 
repeat from the other side. Back it out fre- 
quently and clear off chips to keep them 
from scoring, 

You can shape the oval mouthpiece quick- 
est on a grinder. Take off the excess plastic 
until you are fairly near the final shape. 
From here on file it carefully, remove file 
marks with several grades of abrasive paper, 
and finish by buffing, 

In making the ejector holder, take pains to 
yet a sliding fit without shake between the 
mouthpiece and the %” hole. The ejector 


an 
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flange itself should be a nice sliding fit in the 
5/16” diameter. Too tight a fit will inter- 
fere with the ejecting action, and too loose 
a one will dilute your smoke with air. In 
turning and drilling the outer piece, it's 
more convenient to make it with the ta- 
pered end toward the tailstock. 

If you don’t mind pushing the holder 
forward by hand, you can dispense with the 
spring.—Joseph F. Gréce, New York. 


e-92 THREAD 


Y collection of silver spoons should be 
seen to appreciated—not hidden 
Here's a neat little holder in which 


‘ous drawer at the bottom will take any extras. 
Cherry was used to make it. The dark, 
rich finish usually given this wood is an ef- 
fective background for the gleaming silver. 
However, it probably would be equally at- 
tractive in pine with an antique finish. 
Except for the 3/16” drawer bottom, %” 
stock was used throughout. All the pieces— 
sides, back, bottom, racks, and shelf—were 
first cut to the indicated rectangular dimen- 
sions. Before the back and sides were sawed 


Cut dadoes in the back and sides after sawing 
ail the pieces to rectangular dimensions. Here 
the pattern has been laid out on one side. 


JOINTS 


3716" 000 FOR 
DRAWER BOTTOM 


to the given patterns, &” dadoes were cut in 
them to receive the %” thickness of the racks 
and shelf. The bottom is butted within the 
sides and back. 

Slots for the spoons are easily formed in 
the two racks by first drilling equally spaced 
%” holes and then sawing X” slots to them. 
Notice that the bottom rack is wider so that 
the upper spoons will hang in a different 
plane from those below. 

The drawer requires little time. Use butt 
joints for the corners, but cut a 3/16” dado 
for the bottom. Glue on a false front and in- 
stall a small brass knob as a drawer pull.— 
Doris Aller, San Francisco, Calif. 


Clamp all the parts securely while the glue 
ia drying. Sand them well before assembly, The 


edges may be rounded off as desired later. 
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ets of the toaster above, your first two pieces 
of toast will be kept warm while two more 
are timed to a turn and popped up when 
ready, The pockets are the idea of F 
Wilkinson, Flushing, N. Y, 

Designed for crowded tables or even win- 
dow sills, the other automatic toaster be 
Jow has a single slot that takes two slices 
edge to edge. A slide-out tray catches all 
crumbs, It’s made by Samson United Corp. 
of Rochester, N.Y. 
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Table Drawer Slants. In a modern 
dining table produced by the Romnwever 
Company, of Chicago, a special drawer for 
silver slants inward to make sitting at the 
table more comfortable, Closed, the drawer 
fits Mush into the of the table, 


‘aRAn rm OEAD-BOLT LINK 


KEY-HUB LINK 
TURN-KNOB HUB 
INSIDE-KNOB HUB 


RETAINING, 
RING 


RETRACTOR 


STOP-BUTTON SLIDE 


igned for the 
s new lack op- 
crates with just a quarter turn of the key, 
leasing both the latch and dead bolt. 
shear pin provides protection against forced 
entry. If subjected to extreme torsion, the 
pin gives way, allowing the knob to spin 
harmlessly, yet the regular key will open 
the lock. Inside, the dead bolt may be ac- 
tuated by a t Sargent & Co., New 
Haven, Conn., manufactures the lock in a 
variety of finishes. A complete unit is priced 
at $18. The drawing above shows some of 
the operating parts, all of which are mass 
produced to close tolerances to allow for 
easy replacement, 


leve 


Take the Fireplace Along. A grill 
produced by Bennett-Ireland, Inc., Nor- 
wich, N. Y., may be set up anywhere in the 
backyard-or may be 
taken apart and car- 
ried in your car when 
you go on a picni 

Since it rotates 360 
deg., you can turn it 
so the smoke blows 
away from you. A 
shelf keeps ashes off 
the lawn and a heavy 
base prevents the grill 


A. magnetic relay is located near each 
It’s actuated by the low-voltage control circuit. 


Low Voltage Controls Lights. 
In the conventional home wiring, there's 
usually only one switch to control each room 
light—even though the room may have sev- 
eral entrances. A low-voltage control sys- 
tem announced by the Square D company 
makes it possible to have one at every door. 

Called Saflex ®, the system consists of a 
magnetic relay at each fixture to control the 
115-volt circuit, and one or more S.P.D.T. 
lever-type switches in a 24-volt control cit 
cuit. Because of the low voltage, light- 
gauge wiring can be used 
tallic conduits for the control circuits, thus 
reducing installation costs. Control ‘wires 
can be run from each relay to as many 
switches as desired. Saflex © also is adapt- 
able to a master system that will enable you 
to turn on lights in several different rooms 
from one control point. 


Toasts Round Sandwiches. When 
closed with two slices of bread and a filling 
between, this gadget snips off the bread, 
leaving a round sandwich that may then be 
toasted in the unit. Called Toas-Tite ©, it’s 
made by Bar-B-Buns, Inc., of Cincinnati, 


relay. Low voltage makes conduit unnecessary, 
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Marine 
Bookcase 


Built: 0 
(Common Pine 


By Glenn A. Wagner 


BASE SII 
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trim on the doors, and the wave pattern 
strip on the back add a dash of salt to the 
design of this nautical bookcase. The over- 
all proportions are regular enough, however, 
for the unit to look at home in the living 
room as well as the game room or den. 
Either knotty or clear pine is appropriate to 
the seafaring theme, Z 

Though power tools were used to build 
the model shown here and on the following 
pages, the job can quite easily be tackled 
with hand tools. Dadoes, for example, can 
be cut to uniform depth by clamping a wood 
strip along the saw blade %” above the 
points of the teeth; rounded edges can be 
planed or even formed with rasp and sand- 
paper; and a coping saw will easily 
with the wave-pattern strip. Moldings on 
the edge of the top and bas 
planed if you don’t I shaper or a 
cular saw equipped with a molding cutter, 
All dadoes are through cuts with the excep- 
tion of the four blind dadoes formed in the 
underside of the top to receive the sides and 
partitions. 

Buy one red and one green Fresnel lens 
and build mounts to hold them, If you have 
no router, you can omit the grooves at top and 


PED ane green runing hts, white-rope 


WAVE STRIP. 
35% 


Big WHITE COTTON 
v PARTITION ROPE 


10% x19%5 


With its colorful, authentic ai 
bottom and simply seal the inside lines 
where wood and glass meet with opaque 
tupe or plastic weatherstripping. 

and all parts well, apply glue to the 
joints, and assemble with finishing nails, The 
heads can be countersunk and the holes 
filled. s square before the 
glue sets, 


of the sea, this nautical bookcase is 


ideal for a man’s den. 


Three thin coats of orange shellac will 
give an appropriately soft finish, Rub each 
coat with fine steel wool before applying 
the next. Alternatively, a stain-wax finish 
can be brushed on, allowed to set, and the 
excess wiped off. Two coats of this, fol- 
lowed by one of wax, will give a soft, me 
low appearance. Step-by-step photos follow. 
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1. Dadoes are cut on a circular saw equipped 2. Holes for the movable shelf-support dowels 
with a dado head, Lay out the lines with the in the end compartments are most easily made 
corresponding pieces clamped together. Clamp on a drill press. The depth stop is adjusted to 
a stop to the table when cutting blind dadoes. about &” and is uniform for all holes, 


. | 


“ & 

J PELE y | 
3. Assemble the shelf and center vertical par- 4. The base is fastened with wood screws. To 
titions fir then attach the top and bottom, hold the front part, attach a long cleat under 


Turn the unit upside down and add the ends as the bottom shelf. Finishing are driven 
shown, Joints are secured with glue and nails, diagonally through the base and into the ends, 


5. Allow clearance of about 1/16” all around 6. Gains, or notches, for the hinges are cut 
both doors, Mount the hinges on the doors, in the doors only; make them deep enough so 


mark off the proper positions as shown, and that the second leaf will just lie flush with 
square the lines inside the endpieces. the edge. Attach pulls, catches, battens. 
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ona dei 
work fx ph 
hole fn an 


9 ‘The wave-pattern strip 

re attached with screws driven from. 
the top. Before fa 
andl cut the 1 by 


groove for the wi 


11, Detail shows construction of the running 
lights. The bra socket is fastened to a 
wooden disk that is secured to the base. The 
pushbutton switch is located above the light. 


Yax Ma 
GROOVE TO 
‘SUIT LENS 


8. End and backpieces for the ring lights 
fastened ta the lens base with Brats, then 
the post and corner blocks are added. A wood 


disk holds the c 


the doors, Stretch 
rad it first at the corners, Whip 
js to keep the rope from unraveling, 


12. Wire is held in the groove with insulated 


the switch wherever i 
set in a co 


flush 


staples. Plac 
ient. Here it is 
so that the button i 
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-Pie-Plate 
Candle Sconce | 
a \o-Solder Job 


HERE'S a touch 

of the old West 
about this candle 
sconce that makes it 
just right for a play- 
room, closed patio, or 
informal dining room, 
Little equipment or ex- 
perience is needed to 
put together a pair. 
Soldering, so vital in 
most metalworking, is eliminated, As for 
materials, a ten-cent piepan and a tin can 
are the major items. 

For tools, you'll want a hammer, a drill 
or punch, ‘and a pair of heavy’ shears. 
Round-nose pliers are nice for bending 
crimped edges, Tin snips cut easier than 
shears, but the latter will do provided you 
don’t expect them to stay sharp. 

Cut both ends out of a large tin can with 
a can opener, and cut the cylinder open 
lengthwise (wire-cutting pliers will get 
through the thick edge). Next, snip off both 
beaded edges. 

Draw paper patterns for the bracket, 
candle cup, and socket, paste to the tin, and 
cut out the parts. Try to make clean, con- 
tinuous cuts; avoid “nibbling” at the edge, 
which leaves needle-sharp slivers. 

Note that the bracket consists of two 
thicknesses, as it must be fairly stiff. Make 
the bends in a vise or by gripping the tin 
between two bits of wood with a C-clamp. 
Drill rivet holes in both bracket and pan, 
and rivet them together, Copper tacks make 
good rivets. If you prefer, you can use bolts 
and nuts, 

Shape the candle cup into a shallow cone 
with the fingers, You can leave the edge 
plain or crimp it with round-nose pliers. In 
crimping, bend the edge outward to produce 
a slight flare, 
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Hung on a wall or placed on any flat surface, 
reflector makes the most of candlelight. 


A neatly rolled edge on the socket can be 
formed by making two bends as shown in the 
drawing. If cleanly cut, a plain socket will 
also do, Bend the tin strip around a broom 
handle, leaving the seam open. Then care- 
fully slit the bottom edge to a depth of k” 
all around, Bend half the tabs in, and the 
others out. 

Drop a washer into the socket, then a nut, 
and put the socket into the candle cup, open 
seam to the back. Push a bolt through the 


Copper tacks make good rivets for securing the 
bracket. Here stiff sheet metal was used. Thin 
in-stock should be doubled for stiffness. 


A vise ix needed to fold over the edge of the 
socket blank. Then the blank is rolled around 
a broomstick, folded edge rolls itself over. 


bottom of the bracket, adjust all the parts to 
stand straight and square, and tighten the 
nut. Rivet a hanging tab to the top of the 
reflector if you want to be able to suspend 
it from a wall hook, 

Apply enamel undercoater and a coat of 


Squares on Plastic Aid in Enlarging Drawings 


A Tun sheet of clear’plastic ruled with a 
grid of squares will come in very handy 
when you want to copy, enlarge, or reduce a 
drawing, “Secure it on top of the original 
with tacks or tape. Draw a grid of squares of 
whatever size will give you the desired scale, 
and follow the drawing from point to point 
on the grid, No mark 
inal, which is left just as it was by removing 
the plastic, 

The size of the squares on the plastic is 
not critical, For most copying work %” is 
ubout right. Scribe the lines carefully and 
not too deeply, using a sharp-pointed instru- 
ment, After the lines are marked, apply a 
little ink with a cloth pad, rubbing it into 
the scratches with a circular motion. Wipe 
off the surplus with a clean cloth, 


The edges of the candle cup are crimped with 
se_pliers_and chtly for 


ring effect. Ends are riveted together. 


Socket tabs, alternately bent inside and out, 
lock the assembly. The washer clamps the in- 
ner ones; outer tabs clamp cup to bracket, 


ground color to everything but the middle 
of the piepan, leaving this bright to reflect 
light. Then you're ready for decals or some 
freehand brushwork. Use colors in oil, 
squeezing a bit on a plate and blending with 
it a little clear varnish and turpentine, 
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New Ways You Can Use Old 5-Gal. Containers 


Sucu liquids as motor oil, floor finishes, 
and spray materials frequently come in 5-gal. 
cans, With a little ingenuity, the empty con- 
tainers can be made to serve a number of 
purposes around the home, farm, or camp. 

Some are suggested above, but there 
doubtless are many others. For instance, 
just cutting away the top from would 
give you an easy-pouring paint-mixing con- 
tainer, In most cases you can accomplish the 


Trailer Hauls Boat to Water 

Wrrx this trailer unit, you can haul a boat 
to a beach or stream, launch it yourself, and 
lift it out of the water—again by yourself— 
when you're ready to go home. 

Simple leverage does the job. Straddled 
by the trailer, the boat may be lifted or low- 
ered with ease when the rear end of the 
drawbar is hooked into a suspension unit 
mounted inside the craft. A hook at front 
holds up the bow of the boat for hauling. 
Holsclaw Bros., Inc., Evansville, Ind., makes 
the trailer in three sizes, 
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desired conversion with a can opener of the 
type that leaves a smooth edge, a pair of tin 
shears, a mallet, a metal straightedge for 
bending over edges, and perhaps a solder- 
ing iron. 

Since the chimney of the camp stove can’t 
be soldered, cut tabs on the edge of a juice 
can, bend alternate ones, out 90 deg., inse 
and bend the others inside the large can.— 
Ralph 8, Wilkes, Keuka Park, N. 


Pedal Lets You Steer by Foot 

Egurerep with a pedal and strap into 
which you hook your foot, an outboard steer- 
ing control offered by the Northwest Marine 
Co., of St. Paul, in., enables a fisherman. 
to keep both hands free while trolling, cast- 
ing, changing bait, or landing fish. Oper- 
ated either by pushing down or pulling up 
your foot, depending on the direction you 
want to turn, the control steers the boat 
through a beli-crank arrangement, 


basket 
Serve Candy 
and Cigarettes 


puscep on the coffee table, a pair of volving in a lathe or drill press, and relieve 
miniature firewood baskets in polished — the other end with a half-round file to fit the 
brass are sure to draw favorable comments. contour of the basket. 

One may be used for cigarettes, the other Cut 5/16” lengths of 3/32” wire, slightly 
for candy, taper one end, and drive into the feet, Then 

Construction is begun by laying out the push the pins through the holes in the bi 
ovals on sheet bras: uge or heavier. kets and upset the heads with a ball-peen 
After cutting with a pair of snips, place the hammer while resting the foot on a metal 
pieces on a smooth metal plate, such as the block. The handles are made of 5%” and 
bottom of a flatiron, and tap with a mallet 9%” lengths of 3 wire or brazing rod.— 
to flatten. Centerpunch and drill the si 
No, 42 holes, file off burrs, and round the 
edges slightly. Remove any scratches with 
fine emery paper and buff to a high luster. 

Use a length of 2%’-diameter bar stock or 
pipe to form the baskets. The smaller is 
curved around the form completely, but the 
larger has just the sides turned up. Holding 
the pieces over the round stock, tap them 
with a mallet to smooth up the turns and to 
work-harden the brass. 

Feet for the big basket are %” lengths of 
4” brass rod, and those for the smaller are 
4” round stock. Drill a No. 44 hole 4” deep 
in one end of each piece, round the oppo- 
site end with a file while the work is re- 


Bill Luther, Los Angeles. 


Flatten the ovals with a ait mallet. After pol- Head over the pins that hold the fect with a 
ishing, form them around a 2k*-diameter pipe —ball-peen hammer, resting the feet on a metal 
or bar stock, again using the mallet as below. — block. Form the handles over a length of pipe. 
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Midget Switel 
a Hair Trigger 


Say good-by to knife switches and get acquainted with 
these versatile and precise electrical handy men. 


OU CAN put one of these midget amp.—ample to run a hp. shop motor. 
switches in your watch pocket, or hold What's more, it'll do it with an operating 
a couple in your closed hand. Yet at 115 pressure of a few ounces, and with a plunger 
volts, one of them will easily handle 10 travel of less than .005”. Better yet, it'll 


Countless applications in the home and shop will be found for these switches. Here are a few. 
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SPRING AND CONTACT 


How it works is shown in this Micro Switch® 
Phantom view. “At rest the bowed spring arms 

Id the moving contact against the upper one; 
depressing the plunger snaps the spring down, 


do its job in a matter of a few milliseconds, 
and will repeat the same task precisely and 
reliably for upwards of 1,500,000 times. 

What this means for the workshopper 
(or the householder with a yen to put more 
electrical servants to work for him) is con- 
siderable. Up until recently, having chiefly 
knife and toggle switches at his disposal, 
he has been handicapped by their mechani- 
cal limitations and by the often laborious 
job of installation. With snap switches, the 
sky (and his own ingenuity) are the limit. 

Though small enclosed switches of this 


E peck 
Lighter and smaller, this 

designed for light-di . The upper one 
has its cover off to show spring act Tt can 
be either normally open or normally’ closed. 


E Switchette® is 


type began to appear in industry about 
15 years ago, it wasn't until shortly before 
the war that they became common, With 
great volumes of them now available in 
war-surplus stores, and with new ones ob- 
tainable at electrical and radio-parts stores 
as well as mail-order houses, the craftsman 
who wishes to use them in his home or 
shop can choose from a variety of makes 
and styles. 

While the operating details vary from 
make to make, such switches generally em- 
ploy a curved arm of copper that’s alloyed 


ity, shortness of travel, fast action, and repeat accuracy are switch characteristics. 
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with beryl.ium for springiness and resist- 
ance to fatizue. This arm, carrying movable 
contacts at its free end or ends, is mounted 
in a plastic case in such a way that short 
movement of a plunger will cause the con- 
tact arm to snap down to a second position. 
The instant pressure is released, the arm 
snaps back. Both make and break are clean 
and sharp; there’s no in-between position. 

Most snap switches are of three types: 
normally open, normally closed, or single- 
pole double-throw. The “normally” designa- 
tion describes the switch when no pressure 
is applied to ctuator—not necessarily 
the position in which the switch is usually 
left. To clear up the point, consider for 
a moment the switch controlling the light 
inside a refrigerator, which is a normally 
closed type, being held open when the door 
is shut. Note that in this application as in 
some others, a normally closed switch is 
habitually held in an open position. 

If you aren't sure of the uses to which 
you are going to put the switches, it's smart 
to get the SPDT type. This is because they 
can be used as either normally open. or 
normally closed ones, depending on which 


—— 


For convenience and see H. L. Phillips, of Watertown, 
i Moving the feed lever 
wick key is hung up. 


ot the terminals you connect. One kind, 
shown at top right on page 193, can be 
connected to open and close two entirely 
separate Circuits, or (with the lugs at one 
end connected together) employed as a 
SPDT switch. 

Actuating levers to press the plunger on 
the switch are made in a variety of styles, 
including simple and compound levers, 
springy leaves, and cam-following rollers. 
Since forcible overtravel of the plunger may 
damage the switch, be sure to use a lever 
that'll protect the switch in cases where the 
applied pressure may be large. Suppose 
you use a normally closed switch on the bed 
of a screw-cutting lathe, wiring it in series 
with the motor so that it will cut power at 
the end of the carriage travel. The mo- 
mentum of the motor, jackshaft, and gears 
may be enough, however, to move the car- 
riage a substantial fraction of an inch after 
the juice has been cut. Your remedy, nat- 
urally, is to use a switch having either a 
telescoping button over the plunger or a 
springy leaf. 

Just a few of the ways these handy 
gadgets can be used are illustrated on these 
pages. Almost all of the applica- 

ions can be adapted to suit your 
needs. For instance, the water- 
level alarm would serve as shown 
as a reminder to dump the pan 
beneath the icebox, or to shut off 
the windmill or pump filling a 
tank. If the switch were changed 
to a normally closed type, the 
setup could serve a warning 
that the stock watering trough or 
cistern was running low. 

If occasion warrants it, a good 
deal of elaboration of these ideas 
is also possible. The automatic 
scale, for example, is handy for 
measuring a large number of 
identical quantities, and it signals 
when the specified weight has 
been poured on the scale. (Be 
sure to include the switch-trip- 
ping pressure in setting it to pro- 
duce a particular amount.) As 


194 porutar science 


¢ to power tools having automatic feeds 
ig mates leo bely, with theese twitches, . Here 
a normally closed switch is used on a bench 
mill to cut power at the end of table travel. 


shown, the rig signals when a specified 
amount or more has been added; but it 
wouldn't be difficult to add a second switch 
and signal to show when the weight went 
above a second, upper limit. 

The extreme precision and repeat reli- 
ability of snap switches were used in some 
war plants to make the electrical gauges 
shown schematically on page 193. A pair 
of switches checked each dimension, and 
‘eral different dimensions were tested 
imultaneously. With an actuating move- 
ment of little more than .001”, the gauges 
were accurate enough for many jobs. 

One agreeable thing about the switches 
is that they're tailormade for duties that you 
want performed automatically. Consider 
for example the drill-press application 
shown here. If you've ever inadvertently 
left the chuck key in the chuck when the 
motor was switched on, you know that it 
can be slung out with dismaying violence. 
In this setup that can’t happen; the motor 
just won't start until the key is hung up 
where it belongs. The other switch is more 
of a convenience than a safety measure, 
but starting the motor just by pulling down 
the feed lever will be appreciated by any- 
one who has groped for an awkwardly 
placed drill-press switch. 

Many applications of snap switches will 
be suggested by your own activities. Thus 
the radio ham will use them on transmitter- 


cabinet doors to cut the primary of high- 
voltage transformers when the cabinet is 
opened. Or the truck operator will put 
them under the springs to signal overloads 
or on side or rear gates to tell if they 
aren’t shut. 

The photographer will find them particu- 
larly handy. With a few scraps of wood and 
a hinge, a snap switch becomes a foot 
switch that .will make enlarging easier. A 
light in a hall outside the darkroom door 
won't fog valuable film, no matter who 
walks in inopportunely, if it's fed through 
a switch held shut by the darkroom door. 
A normally open switch attached to the 
paper storage box and connected to the 
white room light will protect photo paper. 

For the householder, they'll come in 
handy for an automatic closet light, using a 
normally closed type. Or for burglar-alarm 
systems, using normally closed switches that 
are held open by acceptable window or 
door positions, or by taut trip threads. Or 
for gate or mailbox signal devices. Or for 
home fire-alarm systems (normally closed 
switches held open by bits of low-melting- 
point wax might do the trick), Or for 
position indicators if you have to get a big 
car in a small garage. END 


inexpensi 
ince it 


A. push-to-talk control for an 
microphone can be easily installed. 
requires only very slight pressure, it can be 


a long time without’ discomfort. 


kept shut for 
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New Case Covers Old Clock 


Encasep in a cathedral-type housing like this, an 
ordinary alarm clock becomes an attractive mantel 
timepiece, Although the original is light maple with a 
natural finish, walnut, mahogany, birch, or cherry 
would be just as pleasing. 

The main part is cut from a solid block, the outside 
being sawed to shape first and the corners rabbeted for 
the spires, Then with a jigsaw cut out the inside, mak- 
ing the walls %” thick and the roof about %”. The frame 
for the face has mitered corners and is glued to the 
housing after the bottom is installed. Cut glass to a 
loose fit, put it in from the back, and secure with re- 
taining strips. Also cut a Bristol-board mask, making 
the opening slightly smaller than the clock diameter. 
Decorate it with ink. The clock itself rests on blocks. 
Leave the back of the case open for winding up the - 
clock.—Hi Sibley, Nuevo, Calif. 


Empty Rifle Shells Rivet Sheet Metal or Wood 


I use empty .22 cal. shells with great suc- 
cess as hollow rivets to join sheet metal or 
light wood. The hole in the work must of 
course be a snug fit since the rim on the shell 
isn’t much larger than the case. In joining 
thick pieces, use long-rifle shells. Shells of 
larger caliber could likewise be used.—Wal- 
ter Nelson, South Ozone Park, N.Y. 
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Carved Triceratops Adorn 


Back in the days of dinosaurs, you might 
have met a fearsome three-horned creature 
called a triceratops. Luckily for us, those 
huge animals are now extinct, but carved 
miniatures on a pair of bookends will bring 
them back in less alarming and more decora- 
tive form, 

Lay out the profile on X” squares and saw 
the figure from 2” stock. Redwood is good 
for this because it carves easily and shellac 
brings out its pleasing natural color, How- 
ever, almost any free-carving wood will do. 

In carving the figure, remember that it has 
three horns, two above and a third centered 
on the nose below. Roundheaded nails or 
escutcheon pins may be used as eyes. The 
scaly hide on the back is formed by pressing 
a leather punch into the wood with a turn- 
ing motion, slightly overlapping the rings, 
and then tapping a small nailset into the 
center of each ring. 


Insect Held Under Microscope 


Satu insects that are being examined 
under a low-power microscope usually are 
difficult to handle. This simple mechanism 
makes it easy to manipulate them. 

Since microscopes vary in size, you must 
determine your own dimensions. Make the 
frame of brass at least 1/16” thick. Any- 
thing thinner will not provide enough 
threads. After drilling and tapping a hole 
in the vertical piece, split it with a jeweler’s 
saw, and pinch the piece together in a vise. 
This will cause enough tension to keep the 
screw in any desired position. Solder a 
needle in a hole drilled in the screw.—Ray- 
mond F. Yates, Lockport, N. Y. 


Bookends 

Cut the bookends from %” stock, making 
the base 4%” by 5%” and the upright 5” by 
5%”. In the lower edge of the upright, cut 
a k” by %” rabbet so it will overlap the back 
edge of the base and retain lead shot poured 
into two recesses in the base as weighting 
material, Cut the recesses by making a series 
of holes with a X” drill and then cleaning out 
the intervening wood. Attach the carvings by 


putting glue on the feet and running screws 
in from below.—Elma Waltner, Hurley, S. D. 
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Gas Station Just Ro! 


Even see a filling station on wheels—one 
that could roll up to your garage and service 
your car with gasoline, oil, water, and, air? 
Well, take a look above. 

Although this 21’ machine could do all 
these things for y 


struction machinery and airplanes. It may 
also serve as a means of pretesting sites for 
permanent service stations. 


Bands Form Grip for Shaver 
Severat wide rubber bands slipped over 
the barrel of an electric shaver will give you 
a better grip on it. The bands also act as a 
cushion and prevent the shaver from mov- 
ing around when it is put down on a hard, 
flat surface.—R. Hanscom, Elmhurst, Ill. 


Cement Holds Bandsaw Tires 


Wuen bandsaw tires are replaced or if 
they loosen after long use, rubber cement 
can be applied to keep them securely in 
place. The cement does not become brittle 
with age and it permits easy removal of the 
tire if this is ever necessary. 
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Manufactured by Jax, Inc., of Pittsburgh, 
the mobile unit 700 gal. of gasoline 
and Diesel fuel, 200 gal. of various oils and 
greases, 60 gal. of water or antifreeze, quan- 
tities of kerosene, and compressed air for 
tires and other u: It may be hauled by 
any tractor truck and is quickly coupled or 
uncoupled. 


Polishing Strips Cut from Hat 
A Few strips cut from a felt hat that has 
outlived its usefulness are very handy for 
polishing work revolved in a lathe or drill 
press. I find them most convenient if cut 
about 1” wide and 5” long. Rub a different 
grade of grinding or polishing compound 
into the various strips and mark them for 
identification by cutting notches in the end. 
Store a supply of them in a drawer near the 
lathe or drill press and they'll be quickly 
available—Ican Baxter, Hartland, Wis. 


What’s Your 
ngenuity 
uotient? 


It’s a shocking business to polish cars be- 
cause the fast-spinning buffer builds up a 
static charge on the metal body. The busy 
electrons are so anxious to get home that 
they'll use you as a path to ground unless 
you give ‘em a better one. How? By stand- 
ing an iron bar against the bumper as shown 
so that the charge can leak off as rapidly as 
the polisher puts it on.—Russell L. Card, 
Tweed, Ont., Canada. 


The sweeps 
bolts, nuts, nails, a alvaged from 
shavings and other floor litter. The stuff 
wouldn't be worth separating by hand, but 
it's easy to sweep up everything and dump it 
in a bucket of water, When the water is 
poured out, shavings and dirt go with it but 
metal remains, Better than a magnet, this 
gets brass, aluminum, and copper as well as 
iron and steel.—John Krill, No. Lima, Ohio. 


A little reflection solved the problem of 
keeping tabs on our frozen-food cabinet. 
Being too large for the kitchen or basement, 
the freezer was put out in the garage. But 
the signal light that goes out when the tem- 
perature rises to the danger point must be 
visible at all times. An auto rear-view mir- 
ror does the trick. Properly placed, it de- 
flects the rays into the house. The light is 
so accurately focused that it can’t be seen 
from the street but is visible indoors day 
Here’s how we kept a card game going or night.—Fay O. Wood, Elkhart, Ind. 

even after a power-line failure made our liv- 
ing room blacker than the ace of spades. 
So that we could tell a deuce from a king, 
we improvised half a dozen “candles” from 
ey jiggers, cardboard, cooking oil, and 
ing. Any kitchen oil will do.—Thomas 
Spall-Etta, Bellerose, N.Y. 
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Build the 
Flat-Bottom 
Skill 


The salt-water men who know how to 


handle these sturdy boats can also 
show you the right way to build them. 


MEANY People build small boats, both 
along the sea coasts and inland water- 
ways. Some are good—and some not. On 
Cape Cod, the elbow-shaped strip of Massa- 
chusetts that juts out into the Atlantic, small 
boats are a part of our everyday lives, and 
those of us who live there believe the ones 
we build usually stack up with the best. 

Take this flat-bottom skiff. A pretty ordi- 
nary looking affair, you may say. Sure, But 
it got that way because every part of its 
design has been tested, aver and over again. 
Measuring 14’, it’s sturdy without being 
heavy. The cedar sides are ¥” thick; 13 
frames cut from k” by 1” oak and spaced 
along each side give it additional strength. 
It’s a good small boat, anyway you look at 
it and wherever you want to use it. 
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By Elon Jessup 


‘Two temporary wood molds are required. 
Each consists of uprights and crosspieces 
cut from rough stock about 6” wide. It's 
around these that you build your boat and, 
once made, they may be used for as many 
boats as you wish, 

If you're working from a set of plans, di- 
mensions of the molds will be given. But 
suppose you want to duplicate a skiff you've 
seen along the waterfront. In that case, just 
take along your stock and build the molds 
directly against the inside of the bottom and 
sides of the actual boat. Also make transom 
measurements of the boat-you are copying, 
Mold and transom measurements suitable for 
this particular skiff are given in the drawing 
below. Note that notches are cut in two 
corners of each mold so that they'll clear 
the chines. The stem requires 
a careful bit of work. Saw it 
first to the cross section of a 
triangle with a 4” dimension on 
each side. Then cut a %” by 
1%” rabbet at two opposite 
corners. These take the side 
planks. Make the stem a bit 
longer than the finished length 
so you can butt the first bottom 
plank against it. 

With the forms, transom, 
and stem in hand, you're ready 
to start construction. But first 
a firm building platform should 


be assembled. A pair of low sawhorses with 
three long planks across them will do nicely. 

From here on, the photos tell most of the 
story. There are several helpful points not 
mentioned, however. Ordinary 1%” galva- 
nized wood screws were used to fasten the 
side planks to the transom and stem, and 
the same for the frames. Hold the head of 
the stem firmly in place with small blocks 
nailed to the platform, Also nail two or three 
battens to the other end, attaching these to 
an overhead beam or similar bracing. Before 
installing the side planking, plane the touch- 
ing edges to a perfect joint. Long boat 
clamps are best for pulling the sides against 
the transom. If you don’t have these, you 
could tie a heavy rope around the sides, 
winding a metal rod through a loop in the 
rope. The chines are simply butted against 
the cleats screwed inside the transom. For 
best appearance, taper frames to about ”. 


Three heavy planks spiked to the sawhorses 
serve as your building platfonn. Snap a chalk 
line down the center of the middle plank as 
a center line, Then position the two molds. 


Nail on two uprights at this end 
t 


of bracing nsom when you're rea 


A small skiff you hap- 
pen to like may be du- 
plicated by building, a 
pair of molds against the 
inside of its sides and 
bottom. Measure the 


distance from the stem 
to the two molds so you 
can locate them in the 
same spot in your boat. 


Level two sawhorses as a working base when 
molds and transom are finished. Shim the legs 
with shingles if necessary. After the horses 


are level, nail each leg to the shop floor, 


4b 

Brace and nail the two molds rigidly in 

For building convenience, it's a g¢ a to 
locate the molds so the end of the platform 
and, the stern of the boat will coincide. 


mind 
» 
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Mark and saw the sides to fit into the bet 
in the stem, di half a dozen holes in each, 
and screw t6 the stem, Working aft, press each 
plank in succession ‘against the ‘molds and 
jasten in with screws. Later they'll be removed 
und the holes plugged. Now for the stern. 


The chines are put in next—after the side 
have been rigidly fastened at all points. These 
should be strips of %” by 1%" oak long enough 
to run from stem to stern at the inner junction 
sten them, 
f the sides. 


of the bottom and sides,  Serew- 
and plane down the bottom edges 


13 
Compress 


he side planks together with long 
boat clamps and insert half a dozen screws in 
each frame piece from the outside to make the 


construction solid, Countersink all the screw 
heads. You're now ready to plank the bottom. 
Put the first piece against the stem as above. 
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Draw un, the planks aga the transom with 
clamps, bracing the transom against the two 
uprights previously installed and tilting to 
the desired angle. Fasten the sides by running 
screws into 1” by 1” oak strips that you have 
serewed to the transom flush with each end. 


All of the frames are notched at one end so 
they will fit over the chine. Working from in- 
side the boat, turn a screw through the notch 
area into the chine. Made from K" by 1%" oak, 
the frame pieces at first are cut. only roughly 
to length. Saw off the ends after installi 


this way, forcing each 
plank snugly against the preceding one, as you 
Epply the skiff bottom. “Throughout. the job, 
keep a can of paint at hand, as in the center 
photo above. and remember to coat any edge 
or area that will be hidden. 


16, md 
Work toward the transom, alternately apph 
paint and nailing a plank, Use galvanized 
boat nails for this and drill a hole for each into 
the oak chines. As you put down the last 
plank or two, you'll see whether the first one 
at the stem was placed square across the boat. 


fe 


ff projecting pieces flush—and the boat 
begin to assume finished form, Spring in 
nwale from stem to stern on each side 
v0, the frames, attach oak guard 

dl place a triangle of 
ing on the bow section. 


proof-plywood deci 


afford maximum  pro- 
tection to the bottom—two down the center and 
a narrow one along each edge. Now drill out 
any knots in the sides and fill all of these and 
the countersunk screw holes with wood plugs. 
dipped in marine glue and tapped home. 


Now turn the boat right side "2 and remove 
the molds, for their job is now tone—at least 
as far as this boat is concerned. Decide where 
you, want seats, cut them to size, and install 
by means of cleats. A cleat straddling adjoining 
frames is usually the best method, 


boat is turned upside down, this 

Iking the bottom seams, Use cotton 

id work it in with a calking wheel, 

the ‘calking has been finished, cut and 
fasten oak rub planks to the bottor 

ing paint to fi surfaces that will be a 


As the final step, go over the outs 


a power sander, smoothing all the rough edges. 
Then apply several coats of paint, inside and 
out. When the paint is dry, install oar locks 
in the desired position, get a good pair of 
oars, and you're set to hit the water. END 
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Keeping the 
Home Shipshape 


Miia = 
Nat 


A lawn-mower stirru 
shown, or one made an old bicycle pedal, 
will enable you to well as push the 
mower through clumps of tough or wet xrass. 


‘nt from strap iron as 


off the lead neck of the tube an¢ 
a wood screw, Then simply ser 


ttach it with 
n the cap. 
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Nailing « piece of rubber belting to a wooden 
handle makes a good cleaning tool for gutters. 
‘The flexible belt follows the trough contours 
but can't scratch the paint or other coating, 


Glue a mi calendar inside the cover of 
your chec as an aid in keeping accounts 
Straight. It time and prevents errors in 
dating checks and reviewing bank statements. 


Hat racks made from coat-hanger wire and 
hinged inside a closet door help keep men’s 
hats in shape and leave more space on closet 
shelves. Hold the wire with a clip and screw. 


ndy and safe if you 
keep them in the barrel of a fountain pen. Re- 
move the point and tube. An old pen clipped 


in a purse is also good for carrying hairpins. 


Plastic pieces th: ecom 
polished with rouge lipstick, Apply the rouge 
to a clean cloth and rub it on with a circular 


motion. Buff with a bit of dry flannel. 


Breakfast in bed is more fun when you don't 
have to juggle a tray on your lap, An ironing 


i 
et into the small teeth 
lirt that might not othe: 


A few teeth filed in the raised back edge of a 
dustpan make a good comb for cleaning brushes, 
File the teeth about 4” deep and smooth off 
burrs that might catch the hands or clothes, 


board of the folding ty 
a convenient substitute 


used as shown, is 
for a regular bed tray. 
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Spiral-Blade Bandsaw Cuts in Any Direction 


Cuts may be made in any direction with- 
out turning the work when you use this 
spiral-blade bandsaw. You merely feed the 
k, guide the blade along the desired line, 
and it cuts any design that may be drawn on 
plastic, wood, or metal—even script letters 
as in the photo at the right above. 

Made by the Tyler Manufacturing Com- 
pany, of Santa Monica, Calif,, the saw is 36” 
high ‘und has a 12” throat, Since the work 


Speedometer Cable Leads Dog 


Stroxc, flexible, and practically kinkless, 
an old speedometer cable can be turned into 
an excellent leash for your dog. Double back 
each end through the ring of a swivel snap, 
wrap closely with fine wire, and flow solder 
over the wire. 

I also made a separate handle from a 
leather loop equipped with a small metal 
ring, Either end of the cable can be snapped 
to the ring or to the dog’s collar. The result 
has been highly satisfactory—John G. An- 
derson, Pittsburgh 


206 porutar science 


need not be turned, designs that can be cut 
are not limited by the depth of the throat, as 
in conventional saws. 

Roller-bearing assemblies with rubber tires 
maintain an even pressure against the blade, 
Mounted in drill-press fashion, the upper as- 
sembly has a 4” adjustment. The machine 
may be operated either from front or back, 
and four speeds are available through a four 
step cone pulley. 


Clock Now Wound Less Often 


Mansy oldtime wall 
clocks must be wound 
every 30 hours, but 
this does not have to 
be so. You can length- 
en the period between 
windings simply by 
lengthening the cords 
on which the weights 
depend. 

Drill %” holes 
through the bottom of 
the clock in line with 
the outer edge of the 


y ired length 
up through the holes, 
and tie them to the 
iginal cords after re- 
moving the weights. 
Waxed casting line of 18- or 20-Ib test is ex- 
cellent for this. Replace the weights on the 
new cords, and the conversion is complete. 
Nerbert Engels. South Bend, Ind. 


Erasing by Power. Weighing only 12 
oz., this electrically driven eraser is a new 
product of the Chicago Wheel & Mfg. Co., 
of Chicago, It embodies the same motor as 
the company’s Handee Tool ®, and a quick- 
change chuck accepts standard erasers. 


it Built In. 
A 14” drill press intro- 
duced by the South 
Bend Lathe Works, of 
South Bend, Ind., has 
a built-in light with 
switch to provide 
shielded illumination 
for the work area. Both 
bench and floor mod- 
els are in production, 
each having a 
ity to drill ¥” in iron 
or steel at the center 
of a 14” circle. The li 
spindle has a maxi- a 
mum travel of 4” and r 
speeds of 707, 1,305, 
2,345, and 4,322 
r.p-m. The depth 
gauge, graduated in sixteenths, has adjust- 
able collars to control both the depth of feed 
and length of return stroke. 


ander Uses Square Sheets. A 
new horizontal sander introduced by Mas- 
tercraft Products, of Boston, has a 14%” by 
17” working surface with an adjustable 
fence. It utilizes a “no gluing” disk for the 
abrasive that may be adjusted up or down 
to compensate for the thickness of the 
sheet. A 7” by 7” piece of any cloth-backed 
abrasive may be used. Without a motor, 
the tool costs approximately $24. 


Drafting Aid Fits Poeket. De- 
signed to enable draftsmen and others to 
muke detailed sketches while away from 
their drawing boards, this small device com- 
bines the features of a compass, protractor, 
ruler, and T-Square. For use as a compass, 
one end has a free-moving pivot button. 
Made of cleur plastic, it is a product of the 
Danat Company, of Chicago, and retails for 
about 50 cents, 


Holder Clamps to Drill Press. A 
work holder developed by Universal Vise & 
Tool Co., Parma, Mich., clamps to the 
column of any small standard drill press and 
secures the work with a quarter turn of a 
single lever. The clamping arms are adjust- 
able along the cross arm to encompass the 
full width of the table and may be swung 
up and back to clear the table for a drill jig 
or machine vise when necess 
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Making Worm 


HEN you need much speed reduction 
or great increase in torque, a worm 
drive may do the job more efficiently and 
compactly than a gear train. Calculation is 
easier, too, for the worm gear advances one 
tooth ‘per revolution of the worm (in the 
common single-thread type). Thus the ratio 
is one to whatever number of teeth the 
worm gear has. Well suited to models, light 
machines, and sensitive controls, worm 
drives can be made up as you need them, 
even on a lathe without screw-cutting gears, 
by using a tap as the hobbing cutter. 
The worm can be made from a screw of 
suitable pitch simply by drilling a shaft hole 
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A hobbing fixture is made of flat stock, two 
bolts, and a threaded stud to suit the blank, 


When teeth are full depth 
on an arbor to turn hub ai 


rives to Order 


ear can be mounted 
chamfers on sides. 


and providing a setscrew, pin, or key. You 
can, of course, turn a special worm blank 
and cut the teeth with a die. 

For the gear, a blank must be turned to a 
diameter on which the tap will generate the 
required number of teeth, and with a radius 
matching that of the worm. Multiply the 
number of teeth wanted by the pitch (dis- 
tance between two threads on the worm) 
and divide the product by pi (3.1416). Now 
deduct the thread depth (see PS, Feb. ’45, p. 
185). Say a 1:40 drive is wanted, to use a 
7/16”-14 screw as the worm. The pitch is 
1/14”, or in decimals .0714”. Multiplied by 
40 this gives 2.856”, which divided by pi 


tool post, the fixture clamps 


ng the 
Hobbing tap is chucked. 


‘on the compound rest 


¥. 8 = 
A hub is turned on a common screw to make 
the worm, shown with gear and the hobbing tap. 


gives Subtracting thread depth, or 
.046”, gives .863” as the blank diameter. 
is is the diameter of the blank in the 
throat—that is, measured at the bottom of 
the radius. It’s best to leave the radius a 
bit larger, so the tap teeth will touch at 
the throat diameter first, and let the cut- 
ting edges form the corre 

The photos above show 
the blank is mounted. Two bolts clamp ‘it 
on the top slide, and two lock nuts secure 
the blank. For very light work, you can use 
a flat plate that slides into the compound- 
rest slot and is tapped to receive a bolt. A 
hex-head bolt with part of the shank un- 
threaded will do. The blank is slipped on 
this with spacer washers above and below, 
and as the bolt is tightened into the shoe it 
clamps everything fast. Adjust the spacers 
so that the blank remains free to turn but 
has little or no up-and-down play, with the 


id to the proper 


Gear blank, turned bs 
it fixture stud, 


size and radius, is reamed 


Hobbing can be done the same way on a milling 
machine. Here too, blank must be free to turn, 


throat diameter at exactly center height. 

The tap, mounted between centers and 
driven by a dog or else chucked and sup- 
ported by the tailstock as shown, should turn 
at slow speed. Carefully feed the blank 
against the revolving tap. As it begins to 
cut, the lead of the screw should turn the 
blank. With coarse teeth, it may be neces- 
to start the blank turning, but s¢ 
as a shallow bite appears, the blank will 
continue turning of itself. Use lubricant or 
a cutting oil as you would for threading. 
Feed the blank in a distance equivalent to 
the standard depth of the thread used, 

Lock the carriage when hobbing. It helps 
start the teeth to run the blank back and 
forth against the stationary tap, thus “knurl- 
ing” shallow cuts. Fine teeth start more read- 
ily than coarse. If the blank falters once 
it has started to turn, it has “lost step” and 
may have to be discarded. 
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4 NEW SHOP IDEAS 


Indicating Carriage Travel. Bet- 
ter than a simple carriage stop for mai 
ing, boring, and recessing jobs, an ind 
mounted directly on the lathe carriage (be- 
low) lets you perform these tasks with 
delicacy and precision. The contact feeler 
on the indicator bears against a rod held in 
an ordinary carriage stop, while the indicator 
is attached to the apron by a bracket.—John 
M. Avery, Delhi, N. Y. 
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—_ | 
Drum Becomes Machine Stand. 
Old oil drums, filled with sand to get stabil- 
ity, can be turned into sturdy, shipshape ma- 
chine stands. The 30-gal. size seems about 
right for such tools as a drill press, tool 
grinder, or disk sander; the 55-gal, size is 
best for bigger machines, A hand hole cut 
with a chisel near the top will give access to 
the nuts for the machine mounting bolts, 
and will afford an easy way of putting in the 
sand. Bend back the cut edges for safety.— 
Wilber H. Fulker, Colorado Springs. 


Using Hollow Centers. In reclaim- 
ing old lathe centers, or in machining other 
pieces where center holes cannot be drilled 
in both ends, the setup shown above comes 


in handy. With the tailstock offset it is of 
course impossible to chuck the work directly, 
but chucking a hollow center to hold the 
work and driving it with a lathe dog will 
give excellent results. Make the hollow cen- 
ters from cold-rolled steel, truing each one 
up with a light cut whenever it is rechucked. 
Although a big centerdrill in the tailstock 
may give fair results at truing, it’s preferable 
to set the compound at 30 deg. and true with 
the compound feed. 


Increasing Surface-Gauge 
Reach. With some work a surface-gauge 
scriber cannot be brought against the face, 
and the usual expedient of placing the gauge 
on a number of parallels is often a bit un- 
steady. To reach these long-distance parts, I 
use a piece of drill rod the same diameter 
as the surface-gauge spindle, holding it in a 
steel yoke inside which is a square block that 
slips over the upright. A single screw holds 
the rod = the block and the block against 
lle. Any reasonable distance can be 
d if the gauge is balanced by a rod 
long enough to reach well behind the tool.— 
Harry Moore, Leeds, England. 


Homemade Welder Cart. Tired of 
lugging assorted equipment and supplies 
around the shop with my small transformer- 
type welder, I built the cart pictured at the 
right, The cabinet beneath the welder holds 
all necessary equipment, and on the back rod 
holders cut from conduit contain a good 
supply of various 7 
welding rods. The 
handle and frame are 
bent up from %” elec- 
trical conduit with 
brazed joints, and the 
cabinet built of birch. 
A pair of 2” by 8” 
wheels carry the cart. 
I finished off the job 
with four sprayed 
coats of lacquer, 
which seems %to give 
better protection 
against spatter than 
does enamel.—John G. 
Lownsbery, Rich- 
mond, Va. 


Useful in sheet- 
metal work, modelmaking, and preparing 
radio chassis, this punch will cut a clean slot 
with one or two hammer blow: ch faster 
er than by the drilling-and-filing 
It can even be used to cut special 
Jar or triangular openings. ‘The cut- 
ter, which should be tool steel, may be made 
by annealing and cutting a blank from an old 
wood saw, filing it to shape, rehardening it, 
and riveting it in the sawed notch of the steel 
shank, Don’t omit the curve of the insert, 
which gives a shearing action to the cut. End 
grain of a hardwood block makes a good 
backing surface during punching.—Richard 
Salzer, Baldwin, N.Y. 
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set to cut a channel 
press vise holds the worl 


A tapered hole was bored in the spindle while 
it rotated in the steady rest, the work being 
fed by the compound rest set to the taper angle. 
A lashed lathe dog drives the other end. 


reads were cut on the spindle by mountin 
it between the tailstock center and a taper 

ndrel in the headstock, The same setup was 
used for machining the spindle to diameter. 


Finishing = 
and Setting Up 
d Bench Mill 


Careful lathe work is called for in 
machining the running parts of this 
versatile little i machine. 


By Walter E. Burton 


AKING the spindle is one of the most 
precise operations involved in building 

the milling machine begun last month, So 
that the spindle will fit the bearing bores 
snugly but not tightly, the outside diameter 
must be held to close tolerances, this diam- 
eter being 1.2501” plus or minus .0003”. 
For the workshop fan, such finicky opera- 
tions are a challenging part of any job. And 
this one will present several—even though 
you begin with semifinished castings, as I 
did, and work from blueprints supplied by 
the manufacturer. When it’s completed, 
you'll have a machine that opens many new 
opportunities for your shop—at about a third 
of the cost of a similar mill bought ready to 


go. 

Make the spindle from steel tubing or rod. 
At this point came several variations that I 
introduced to make the mill more suitable 
for my particular requirements. 

Instead of making the spindle the length 
specified, I made it 9” long to give extra 
thread at the back for later addition of an 
automatic-feed gear. Furthermore, instead 
of using two lock nuts on the spindle, I 
made a threaded ring about %” long, split it 
with a radial saw cut, and provided two 6-32 
fillister-head bolts to lock it on. Such a ring 
can be adjusted with greater precision for 
controlling end clearance. 

Clean out the recesses bored in the main 
casting, coat them with a film of thin oil, and 
tap the bearing cups into position with a 
plastic hammer or a suitable drive ring. The 


GROOVE 


V-belt grooves may be cut in the cone alleys 
with a cut-off tool. Dimensions suitable for 
a B-section belt are indicated in the sketch. 


Here's the spindle assembly with the pulley 
in place and the split nut being threaded on. 
Note the two 6-32 locking screws in the nut. 
Two setscrews hold the pulley to the shaft. 


recesses in the casting should be relieved at 
the inner faces to permit felt dust seals to be 
installed, 

In machining the bearing covers, an im- 
provement is to recess the inner face of each 
to take a thin felt washer that will form a 
dust seal around the front end of the spindle 
and around the retaining nut at the rear. 
Cement the washers to the cover plates with 
an oil-resisting adhesive. 

There are various ways of machining the 
spindle. What I did was clean out the bore 


to slightly larger than %”, drive a plug into 


Cover plates for the two roller beari 
machined to the desirec 

below, The plates were 
jaws for machining the 


nuter diameter 


chucked in 


ROWER 
BEARING 


¢ kn drilled 

will make the roller-bearing cups easier to 
if replacement is necessary. Coat the 
with oil before tapping in the eup. 


in the draw- 


one end, drill a center hole, and attach a 
dog. Supporting that end on a center with 
the dog lashed to the faceplate, I placed the 
other end in a steady rest and bored a No, 3 
Morse taper hole. A steel bar taper-turned to 
fit the lathe spindle was tapped into it, and 
a No. 3 Morse taper turned on the protrud- 
ing end. Then the milling machine spindle 
was placed so its taper socket engaged the 
bar, its other end being supported by the 
tailstock center. 

A standard cut-off tool may be used to 
machine the four-step V-belt pulleys from 


Four serews hold cach 
the holes being drilled with the 
as a templite. The inner face of « 
was recessed for a 


bearing plate in place, 
plate itself 
hy plate 


A hinged base makes it possible to swing the 
countershaft toward the mill to release belt 
. A bolt-button device locks the base. 


Taper the arbor at one end to fit the spindle 
hole if 


of the milling machine. It’s desirable to 
make an arbor for each standard cutter size. 


At the rear, the mill looks like this. Use a 
% or K-hp, motor, and for convenience mount 
the control switch at the front of the bench. 
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the rough castings, the blade being set to 
protrude from its holder a distance equal to 
the groove depth desired. First mount the 
casting in a four-jaw chuck with the larger 
end outward. Face off the end and true up 
the hub portion. Then reverse the casting, 
with the chuck jaws grasping the hub, and 
bore the hole to 14” diameter. 

Grooves may be formed by making a 
central cut with the cutoff tool to the depth 
required, the compound being set at the 
angle desired for one of the sides. In this 
case, 18 deg. was used, or a total angle of 
36 deg. Feed the compound back and forth 
to cut one side of each groove. Then reverse 
the compound and cut the remaining sides. 

For maximum trueness, you can mount 
the sheaves on a true-running mandrel, take 
light finishing cuts with a sharp bit, and 
then file and polish. Although each sheave 
should be keyed to its shaft for maximum 
strength, two 5/16” setscrews placed 90 
deg. apart to engage flats on the shaft will 
be adequate for most purposes. The screws 
extend through the second smallest groove. 

One of the cone pulleys is mounted on a 
shaft that rotates in plain holes bored in the 
countershaft casting. In semifinished cast- 
ings, these holes are already bored. But if 
you're using a rough casting, you can bolt 
it to the carriage of the lathe and drill holes 
about 1” diameter. Then mount a boring bar 
between centers and bore the holes to size 
by adjusting the cutting bit outward for suc- 
cessive passes. Also face off the areas around 
the holes so the pulley ends will have true 
bearing surfaces. 

You probably will find it advisable to 
obtain the large countershaft pulley wheel 
already turned and reamed, for in the rough 
state it is a bit hefty for a small lathe. Along 
with a V-groove sheave on the motor shaft 
and an A-section or B-section belt, this 
wheel forms a V-flat drive. If you wish you 
may substitute a grooved sheave on the 
countershaft, producing a full V-drive. 

Although a collar is indicated for the 
countershaft, the two pulleys will hold the 
shaft in position if the casting is faced off so 
they run smoothly. Considerable end play 
is permissible if the two cone pulleys are 
aligned properly, the “floating” action some- 
times being quieter than a tight fit. The ratio 
of the motor and countershaft pulleys may 
be about 7:1. 

Because a V-belt should always be slack 
when it is changed from one cone-pulley 
groove to another, the countershaft in this 


case was mounted on a heavy wooden base 
hinged along the edge nearest the mill and 
provided with a hold-down arrangement at 
the opposite edge. This consists of a bolt 
installed in the bench top, a button made 
from channel steel, and a supporting block. 
Slots in the base of the countershaft cast- 
ing permit it to be shifted to offset belt 
stretch, However, the tilting arrangement 
could be designed to perform this function 
by blocking up the button-edge initially with 
a strip of wood that is, say, ¥” thick. As the 
belt stretches, substitute thinner strips. 
End mills may be mounted by grasping 
their shanks in collets tightened by a draw- 
hur extending through the spindle, exactly 
as in a lathe spindle. A keyed chuck on a 
No. 3 Morse taper arbor will hold small end 
mills, drill bits, etc, Always lock the chuck 
in the spindle by a drawbar. This may be a 
¥" threaded steel rod engaging a threaded 
hole in the end of the arbor, the other 
end being equipped with « handwheel bear- 
ing against a sleeve in the spindle hole. 
Standard milling cutters like those seen in 
some of the photos are usually mounted on 
an arbor tapered ut one end to fit the milling- 
machine spindle hole and turned at the other 
toa 4” diameter to fit the bronze bushing in 
the overarm bracket. 
wllars to space the cutters on the arbor 
are best machined from steel tubing. They 
should be of various lengths. It is important 
that the ends be faced off square. 
Oil the overarm bearing each time you in- 
sert an arbor into it. Also remember to oil all 
other parts of the machine frequently. The 
spindle bearings should be packed with lu- 
bricant designed for roller bearings. 
When the machine is ready for a trial run, 


Table feed is controlled by a crank located at 
the right-hand end. However, the crank may 
be placed at the other end if You prefer. 


Here a dial indicator is handy, for it can be 
mounted to gauge the trueness of table 
travel, ete. You can bring the dovetail slides 
to a high degree of perfection by careful 
nipulation of a metal scraper and judi- 
us use of abrasive cloth and sticks. Adjust 
the gibs so the parts move with minimum of 
it do not bind. The center gib screw 
of the vertical slide should have a handle or 
knob so it can be used as a locking screw 
when occasion requires. Equip all other gib 
screws with lock nuts. 
is held on the table by a standard 
milling vise, or by any other suitable clamp- 
ing arrangement, In the setup shown on 
page 212, a vise is held by two pivoted steel 
plates, the center pivot being a bolt whose 
ges the T-slot. The outer ends are 


T 


check it carefully to see that everything is 
performing with the required precision. 


¢ Tools Break Up 


Eveny machinist has run up against 
the bugaboo of chips clogging the slot 
\hile a cutoff or trepanning tool is being 
used. T have found that tools ground as 
shown in these sketches give excellent 
results, If mounted just a trifle above 
center, the slight curve on the cutoff tool 
avoids. chattering and digging in. In 
her tool, grind the chip curve 1-64” 
» or less—never more. The trepanning 
tool was made from a tool bit. If the 
heel drags, grind a trifle to provide cle: 
_—R. J. Wright, Bartow, Fla, 


supported by 
bottom of the slot. 


ap screws pressing against the 
END 


d Trepan 


Deane TOP pLAT 
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If carefully p ingle spot will 
yield portraits with dramatic shadows 
and brilliant high lights. 


By Louis Hochman 


An 


jzet spot with a “snoot” to narrow the b 


GONSIDERING 
A floods, booms 
0 
nm 


the of 
nd other lights used in 
ime advertising picture 


variety spots, 


king a single bi 

mateur photographer may wonder how 
xd work with his 
Yet 
are 


he ever could hope to do 
own limited supply of li 
some of the most striking pictorial effects 
produced with just a single light, 

One light, judiciously applied to a subject, 
packs a wallop that is hard to maintain when 
more are introduced into the composition. 
The strong contrasts between light and dark 
areas, the dramatic shadows and brilliant 
high lights, and the simplicity of composition 
all tend to heighten the effect and make the 
picture more forceful, 

One-light photography is good training 
for more advanced work. You are forced to 
try all possible angles until you find the one 
that yields the best result. In this way, you 
unconsciously develop your skill in placing 
the key light 

You can use any spotlight from the large 
studio variety down to the tiny Dinkie Inkie 
©, or even a reflector-type flood. To control 
the beam of a photoflood, roll a tube about 
10” long from thin cardboard and slip this 
over the bulb, Don’t burn the light too long 
or the tube may catch fire. Use a “snoot” to 


hting units, 
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narrow m of the spot 
light 

By posing a subject against 
1 black background and train- 


ing the beam of a midget sp 
ight on his features from var 
ious angles, you can produce 
a variety of effects. For such shots be cai 
ful of the nose shadow. If it reaches the 
mouth, the effect usually will be unsatisfac- 
tory, and it’s generally best to angle the light 
so the shadow covers only about a third of 
the distance between the nose and the upper 
lip. 

You frequently can glamorize a girl model 
by directing the light straight into her face 
from directly in front, regardless of the direc- 
tion in which her head is turned. Weird 
effects can be achieved by placing the spot- 
light on the floor with its beam on the sub- 
ject’s face, and interesting profile shots by 
edge-lighting your subject from behind. In 
the latter case, be careful not to let the 
light strike directly into the lens. 

In most cases, especially if black 
grounds are used, one-spot photography will 
yield fairly contrasty negatives. For this rea- 
son, it is a good idea to process the films in a 
soft-working developer. END 


A reflector photoflood, placed high, i 
nates the upturned face of this young pilot. 


A narrow beam of i Many unusual effects are possible. Here, the 
placed below the camera was sone. light hits both the model and a puff of smoke. 
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PHOTO IDEAS 
AND EQUIPMENT 


Bowl Is Developing Aid. A quart- 

s ice-cube bowl is a handy darkroom 
sory. Accommodating half a dozen 2%” 
by 3%” hangers, it may be substituted for a 
cut-film tank in all developing steps. It also 


Tongs Strengthened. The holding 
power of wood print tongs can be improved 
by drying them with the tips inserted in a 
crack, and a stirring rod or pencil wedged 
between the prongs. When dry, the tongs 
will be bowed sufficiently to grip prints bet- 
ter.—Glenn A. Wagner, Delmar, N.Y. 
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enables me to increase the effectiveness of 
my roll-film tank, While one reel of film is 
washing, a replacement reel can be loaded 
and development begun.—Jack Wilson, San 
Pedro, Calif. 


Carrier Made for Reflector. 
Heavy cardboard cut and bent like this will 
enable you to carry a reflector with ease. 
Cut the center square 2” larger than the re- 
flector diameter, cut holes in the ends, bend 
up against the reflector, and loop the cord 
around.—Henry Hanscom, Elmhurst, Il. 


It’s a Breeze. A little windmill and an 
electric fan do the agitating for me when I 
use my roll-film developing tank. Cut from 
light cardboard, the windmill blades were 
glued at an angle into the outer ends of 
dowels attached to a central hub, and a 
wood shaft was pressed firmly into the reel 
shaft. Speed of rotation may be adjusted by 
varying the distance from fan to tank.—Bur- 
ton Byler, Melrose Park, Pa. 


Enlarger Uses Camera. In an en- 
larger offered by Engineered Products Com- 
pany of Cincinnati, focusing is accomplished 
by moving the negative rather than a lens. 
This makes it possible to use any camera 
with the enlarger, even one of fixed focus, 
if the back is removable or opens 180 deg. 
Negatives up to 4%” by 5%” are placed in 
the carrier by sliding the front of the lamp 
housing upward. A knob racks the carrier 
up and down to focus. The enlarger retails 
for approximately $20. 


Stand Supports Album. A display 
stand is provided with a new album mar- 
keted by Develco Products, of Norwalk, 
Conn. Five clear-plastic envelopes accom: 
modate ten 5” by 7” photos back to back or 
a larger number of smaller ones mounted on 
5” by 7” sheets. The ring holder slips over 
the center rod on the stand. 


Magnets Hold Focusing Aid. 
Two permanent magnets, one placed inside 
the ground glass, keep this focusing device 
in any desired position on the glass, A prod- 
uct of the Hollywood Photo Manufactur- 
ing Co., Hollywood, Calif., it consists of a 
four-power magnifying lens mounted in a 
telescoping aluminum tube, Since practically 
all back light is excluded, the device gives 
sharp focus without a cloth. A scale on one 
side allows you to reset the tube at a pre- 
viously determined focus. 
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Completing the Beginner's Set 


ters on wiring, 
align’ and checking a superhet 
that anyone can build. 


Here are further pc 


By @ High-School Shop Teacher 


NCE you get to know your way around 
radio you'll find that there are only two 
things you really need to complete any build- 
ing project: a schematic diagram and a parts 
list. Photographs, description, and pictorial 
diagrams are “extras” like a radio and heater 
in a car, You can get where you're going 
without them, but they sometimes make the 
trip more comfortable. 
Since all the essential information was 
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given in the first part of this article last 
month, you may have completed your five- 
tube superhet, Assuming that you have, and 
that it’s working to your complete satisfac 
tion, you need only file this installment -for 
future reference. Radios do break down, 
and when they do it is comforting to know 
the most likely places to look for trouble. 

If on the other hand you have waited to 
become thoroughly familiar with the project 
before heating up your soldering iron, you 
may be interested in more construction tips. 

Most connections in a radio circuit end up 
at the tube sockets, so it seems reasonable— 
for the beginner at least—to start with the 
five octal sock~ts and make them the heart 


of the wiring schedule. It may be helpful to 
indicate the manner in which connections 
are made to a typical socket. Let's take the 
12A8, because it is probably the most diffi- 
cult of the lot. 

Remember that pin numbers are counted 
clockwise from the keyway in the center 
when you are looking at the underside of 
the socket. Prong 1 is a shield pin and it 
can either be left alone or grounded to a 
mounting screw and used as a lug for nearby 
ground leads, 

Pins 2 and 7 are the filament connections 
These are shown separately in the sc 
diagram, Solder a piece of yellow wire to 
one of these—say pin 2—but don’t make any 
connection to the other one. If you follow 
the same system with the remaining tubes 
you will simply connect the yellow lead from 
pin 2 of the 12SK7 to pin 7 of the 12A8 
after all sockets are in place. 

The oscillator coil (L2) is a rather small 
unit with four lugs. Solder the plate lug 
(usually indicated by a blue dot) directly to 
prong 6, 

The critical 50,000-ohm resistor, Rl, 
connected across pins 5 and 8, Try to get a 
very small resistor that will fit neatly be- 
tween these pins and be entirely out of the 
way, Hook it in place, but don’t flow in the 
solder until you have made the remaining 
connections to these pins. You can usually 
get a better joint when you avoid cluttering 
it up with too much solder. In the case of 
prong 8 the additional connection is only a 
ground lead; pin 5 isn’t finished until you 
have brought to it one end of R2 (a 15-meg. 
resistor) and of C3 (a .0001-mfd. mica con- 
denser). The other end of C3 can be sol- 
dered to the grid (green) lug of the oscilla- 
tor coil at the same time. One end of a 20, 
000-ohm resistor (R3) goes to pin 4. Hold 
off the solder on this one, too, as another 
connection will be made later. 

All these connections can be made before 
the 12A8 socket is attached to the oe 
After the socket is in you will be able to bri 
the plate (blue) lead of IF1 (the input 1F 
transformer) to pin 3; the B-plus (red) 
wire from the same transformer to pin 4; and 
the lead from filament pin 2 of the 12SK7 to 
prong 7. The connection to the grid cap at 
the top of the tube consists of a short jumper 
from the RF section of the variable con- 
denser, C2. 

For all of the tubes except the 35Z5 recti- 
fier, the filament connections may be re- 
versed without causing any harm. But on 


tic 


Tubes are fragile, so install them only after 
all the wiring is completed, The jumper lead 
from the RF section of C2 must be clipped to 
the grid cap of the 12A8 mixer tube. 


An alignment tool should be used for adjusting 
trimmers. Being nonmetallic, it can't short B- 
plus to ground. ‘It also keeps hand capacitance 
rom changing any of the circuit constants, 
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the 3525 it makes a great deal of difference. 
If the line lead is brought to pin 7 instead of 
ain 2, the No. 47 pilot light will burn out. 
There will also be a voltage drop of about 
35 volts due to the resistance of the filament. 
This will be reflected in decreased B-plus 
and plate voltages in other parts of the cir- 
cuit. Make absolutely certain, therefore, that 
the live line lead comes to prong 2 of the 
rectifier. 

With pin 8 of the 12SQ7 and one leg of 
the switch grounded, the filament circuit is 
complete. A break anywhere in this line will 
Kill the operation of the set completely. 
That's the reason servicemen always suspect 
a tube-filament burnout first whenever an 
AC-DC set fails to light up. 

Using the chassis as the power-line ground 
connection has some desirable shielding ef- 
fect, but it is important to note that it also 
produces a “hot” chassis, Necer let the 
chassis come in contact with a radiator, 
water pipe, or any other metal that leads to 

1 earth ground, and don’t touch it yourself 
when the line plug is connected, Felt or 
rubber-covered bumper feet in the bottom of 
the cabinet, and plastic or similar insulating 
knobs on the volume-control and tuning- 
condenser shafts are desirable. The .00025- 
mfd. mica condenser, C1, is inserted in the 
circuit principally to guard against acci- 
dental shorts through the antenna. A built- 


in loop could be used instead of the 
tenna coil, L1, 
and LI 


In this case, simply omit C1 
and wire in the loop in place of the 
between the 

All grounds 
siicwn th the dlagrum are ty the’ chasis it 
ternal ground. 
ervice checking—and even 
for effective building—one of the most useful 
instruments you can have is a multitester or 
AC-DC_volt-ohm-milliammeter. This will 
measure the ohmic value of most of the resis- 
tors and coils (depending on the meter's 
range) and will enable you to check voltages 
ut any point in the set. 

If you have the use of a meter, it 
idea to take as ma 


a good 
readings as possible 
on the individual parts before you actually 
wire them into the circuit. This can fre- 
quently give you a clue to trouble in a com- 
pleted set. 

In taking voltage readings it is considered 
good practice to clip the negative voltmeter 
terminal to the chassis or ground, then touch 
the positive lead to the various tube pins. 
Voltages exist at many other points, but 


222 rorurar science 


slip the negative prod of a voltineter to the 
Chassis; touch each tube pin with the other. 


what you can’t read directly by this method 
ou can usually get by subtraction. For ex- 
ample, if you subtract the voltage at pin 3 of 
the 12A8 from that at pin 4, you have the 
voltage drop across the primary of IF1, 

As an aid to ready checking, a table of 
voltage readings is given on page 223. These 
were taken with a 1,000-ohm-per-volt mete 
An 
will give different readings in many cases 
because of the “loading” effect of a meter on 
a circuit, Greatest accuracy is obtained with 
a vacuum-tube voltmeter because of its high 
internal resistance. If you have one of the: 
truments you will probably be able to ob- 
serve a slight negative voltage at the points 
marked in the table 0.° On the low-resistance 
meters used in these tests, no needle deflec- 
tion was noted. Values shown in brown on 
the table represent filament voltages; when 
the set is used on AC, these will have to be 
read on the AC meter scale. Above the table 
is a reprint of the schematic diagram with 

h voltage related to its proper pin. 

Your readings may vary slightly, and if 
they do, don’t worry about it. Remember 
that voltage checks are used primarily as 
guides to trouble when trouble appears. To 
scramble a metaphor, the proof of the pud- 
ding is in the listening. If the set sounds 
good, you can forget about almost ever 
thing else. If it doesn’t, or if it fails to oper- 
ate entirely, an incorrect voltage may give 


strument of greater or lesser sensitivity 


Taking a reading from cach of these points to 
ground will show whether voltages are present 


you the clue you need to find the trouble. 

The big bugaboo in superhets—and the 
thing that has made many experts feel that 
the circuit is too complicated for the begin- 
ner—is alignment. This consists of integrat- 
ing the various circuits so that they are 
harmony with each other. Fortunately it is 
rarely necessary to do the job entirely on 
your own, Manufacturers generally align 
their IF transformers pretty well at the fac- 
tory. You only have to make small adjust- 
ments, Whatever you do, don’t tamper with 
the trimmers on these transformers until the 
set is finished. 

Automatic volume — control-AVC—uses 
part of the rectified signal present at the de- 
tector to vary the grid bias on the 12SK7 
and 12A8. When a strong signal comes 
through, the amount of voltage available for 
biasing goes up and this automatically de- 
creases the amplification of the tube. On a 
weak signal the reverse occurs. Now, for 
aligning you want to know when you are 
getting a station at maximum strength, and 
this automatic compensation for weak 
signals would only throw you off. The first 
step, then, is to ground the AVC by running 
a jumper from the black lead of the input IF 
transformer to ground. 

Set the manual volume control (R5) at 
maximum, and tune in the strongest local 
station, Working back from the output end, 
and using a fiber wand or other insulated 


at the places where they should be and whether 
they are large enough to do their job properly, 


For « negative reading, polarity of the volt- 
meter terminals must be reversed. A vacuum. 
tube voltmeter should read slightly negative at 
the points marked with an asterisk (*)- 


screwdriver, adjust the trimmers for maxi- 
mum output in the following order: the sec- 
ondary of IF2, then the primary; the second- 
ary of IF1, and again the primary, Now tune 
in a station somewhere around 1400 ke—the 
variable-condenser plates are almost fully 
open at this point—and adjust the oscil- 
lator section of the tuning condenser, and, 
last, the RF section of C2. Bear in mind that 
it is seldom necessary to make much of an 
adjustment in the IF trimmers. Don’t touch 
them at all until you have tuned in a station, 

Should the signal become quite loud dur- 
ing the adjustment, it is advisable to get a 
weaker station. When you have the high end 
of the band lined up, tune in a station at 
the other end and make whatever slight ad- 
justments may still be necessary. END 
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NEWS IN 
ELECTRONICS 


ORCHESTRA PIT OR STAND 


MICROPHONES ARE 

PLACED IN TENTH 

OR TWELFTH ROW 
jay eee 


AMPLIFIER FOR 
EACH MIKE 


‘TRANSMITTER 
FOR EACH MIKE f 


RECEIVING 
ANTENNAS 


Transmitter Has Two Ears. One 
of the major differences between live music 
and a radio reproduction of it is that radio 
has only one ear. Binaural (two-ear) hear- 
ing is what enables you to distinguish the 
direction from which sound comes. Experi- 
ments in “stereophonic” or two-transmitter 
broadcasting, recently conducted in Holland, 
are said to offer promise of greater realism 
in radio reproduction, 

Comparable to stereoscopic or three-di- 
mensional photography, this system uses 
two microphones to feed separate trans- 
mitters operating on different frequencies. 
Two receivers reproduce the broadcasts in 
the same relation as heard by the two “ears” 
in the concert hall. 
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ssis Plugs In. Fragile and bulky 

n receivers can't easily be carried to 
service shop, so some manufacturers are 
building sets on multiple chassis. The model 
shown here has five. One or more of them 
can be quickly replaced by the serviceman, 
Defective units are repaired in the shop. 
Cleervue Television Corp., Brooklyn, N. Y., 
is the maker. The picture tube, housed sep- 

can be swiveled 180-deg. for easy 


looking, 


combining 45 parts on 
one chassis are said to 
make the new Beltone 
Mono-Pac © the small- 
est hearing aid to date. 
The tiny electronic 
unit weighs less than 
6 oz. and measures 
23/16” by 3x”. 


Unit Modernizes Tube Testers. The 
appearance of many new tube types—especially 
postwar miniatures—threatens thousands of old 
tube checkers with obsolesence. To meet the 
problem, Radio City Products Company, Inc., 
New York, has introduced two units that can be 
plugged into a socket on the old tester. New 
tubes are tested in the adapter. 


Rubber Tips Insulate Chokes 
Wun crowding radio parts close together 
to make a compact job, here’s a method for 
protecting the bare metal ends of an RF 
choke against accidental contacts, For each 
end, cut the rubber tip from an old medi- 
cine dropper and place it over the end as 
shown.—Alfred H. Fortier, Orono, Me. 


Vent Holes Prolong Tube Life 
A rew k” holes 7 
drilled around the 
socket of the rectifier 
tube of a large re- 
ceiver, amplifier, or 
transmitter will keep 
the tube cooler and = 
thus help to increase 
its life, Other nearby 
components are also benefited because the 
increased air circulation carries away much 
of the damaging heat—D. J. Bachner, Jack- 
son Heights, N. Y. 


Insulators Made From Funnels 

I ape some swell cone-type feed- 
through insulators from the small plastic 
funnels sold in dime stores. Comparable com- 
mercial insulators would have cost me a lot 
more. Two of the funnels, with the tips cut 
off, areused for each insulator as shown in 
the sketch above—Arthur Trauffer, Council 
Bluffs, Iowa, 


Iron Plug Is Phone Terminal 

AN op electric-iron plug can be converted 
into a handy terminal for a mike or phono 
input or used for an output connection to 
speaker or phones. Its own cable can be 
brought under the chassis to the appropriate 
connections, Incoming leads are fitted with 
banana plugs, which are in most cases a 
good fit in the holes. Either bolts and nuts 
or self-tapping screws can be used to hold 
the clamp. Being built with heavy-duty 
insulation, the plugs can be attached di- 
rectly to the chassis as shown, 


Pointer Filed on Plain Knob 

Tr 1s often convenient to have a reference 
point on the knob of a volume, tone, or other 
control so that a setting can be noted for 
future use. If you don’t have a pointer knob 
on hand or want one that matches the others 
as closely as possible, you can convert an 
ordinary round knob to your purposes as 
shown. File two small flats on the rim, leav- 
ing a small portion between them. Then file 
this portion sharp to form the pointer. 

A spot of paint or nail polish on the point 
will make it easier to read. 
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Sereens and storm windows seem to in- Headless screws enter screw eyes, the 
vite tampering. Bend the hook as shown top one first, to lock this stair gate. 
so it will resist his fingers but not yours. Lever A is swung up, then B secures it. 


Babyproofing 
Your Home \ 


AFE at home” may mean something in 

baseball, but anybody who thinks it 
applies to houses just hasn't lived with kids. 
You can trust any youngster to find a dozen 
danger spots in his own bedroom without 
half trying. If he’s not probing electric out- 
lets with a hairpin, he’s probably planning 
the easiest way to fall out a window. 

The only answer is vigilance plus an 
ounce or two of forehanded prevention. 
There's just no substitute for the first, but 
these simple ideas for countering some com- 
mon hazards may stave off those gray hairs 
a while. 


You can’t stop him from jumping in his crib, but you can Wall outlets are less dangerous when 
fix the crib so it won't block doors or tumble furniture. they're protected with cellulose tape. 
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z Receiver off the hook? A Books are fun to pull out. 
wire allow windows to rubber band will keep the Wedge them in low shelves 
be opened with safety. contact bar down anyway. to thwart little bookworms. 


A draw bolt placed out of his reach wi 
him from opening doors while you're upstairs. 


Riding a laundry chute is dangerous A trough bolted to the gas stove as shown will put the 
fun. This latch will stump a child, — valves out of reach, though grown-ups can still use them, 
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Homemade Crane Uses Old Fishing Reel as Winch 


Loapixe and unloading toy trucks and Bevel two edges of a wooden block (a piece 
trains has endless fascination for children. of two-by-four will do) and fasten to it two 
This simple crane makes it even more fun. plywood pieces for the boom. Mount a small 

z pulley at the top, a 
thread spool at the 
bend, and an old fish- 
ing reel or a film spool 
on the base, Bearings 
for a film spool can be 
pieces of plywood 
mounted behind the 
boom. Use a tight- 
fitting dowel for a 
shaft and a bent nail 
lea! eae] | as a handle—Carl V. 


SIDE VIEW FRONT | Manson, Renton, 
Wash. 


Portable Reel Holds Extension - ain oe 


Weicuinc only 15 or pRuM 


portable reel 


extension cord avail- 
able for use by simply 


and pulling the wire. 
Current is fed to the 
revolving reel through 
collector rings. An ad- 
able brake controls 
ion of the reel, 
which pivots on a ball: 
bearing swivel so the 
cord pulls off in a di- 
rect line from any direction. Industrial Elec- 
trical Works, Omaha, Neb., are the makers 
of the dev 


SHREDDED~ 
ASBESTOS PACKING 


Wrrn a tough winter over, I've found this 
hog-water heater so useful it’s worth remem- 
" bering for the next cold season. It consists of 
Conntersink Beburrs Holes a length of 3” pipe welded shut at one end, 

Hotes drilled in sheet metal are apt to fitted with a 60-watt bulb, and packed with 
have an annoying burr underneath. This can asbestos. It’s well to protect the lamp cord 
he quickly removed with a common counter- with boards or otherwise.—E. L. Sadowski, 
sink, used in a power or hand drill. Ashland, Ohio. 


Electric Engraving Tool Cuts Small Mortises 


Ir you don’t know your own strength with a chisel, try an electric oa 
engraving tool next time you cut a mortise for a strike or a gain for a 
hinge. The vibrating blade supplies all the muscle, yet can be con- 
trolled to a hair, Mark around the hinge, or mount the strike tempo- 
rarily to mark the area to be mortised. Using a straight wood-carving 
blade in the tool, make top and bottom cuts across the grain a little 
at atime. Remove stock with the grain to the depth of the cross cut, 
and repeat until the desired depth is reached. 
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New Lawn Aids Lighten Your Work 


Hexe are three products designed to help 
you keep your lawn in good order this spring 
and summer—an insect sprayer that you 
tach to a water hose, a lawn sweeper, and a 
mower that works on a new principle. 

Upended for filling with insecticide, the 
sprayer is then placed on its base as above, 
the hose attached, and the water turned on. 
Water pressure against a free-floating piston 
inside the cylinder forces insecticide up a 
center tube into the outlet line. There it 
mixes with part of the water, one valve reg- 
ulating the water flow and another the in- 
secticide, Adjustment of the valves will 
produce « solution of any desired strength. 
Ottoson Product Co., New York, makes it. 

Rotating brushes in the lawn sweeper 
(right above) pick up leaves, freshly cut 
rass, or other debris as it is pushed along. 

The sweeper is made by Parker Pattern and 
Foundry Company, of Springfield, Ohio. 

Weighing less than 20 Ib., the lawn mow- 

er is chain-driven by two rubber-treaded 


the rear. Since these cover a 


rollers at 
broad area, the cutting reel does not dig 


into the sod when you mow around flower 
beds. The cutting width is 17” and the cut 
height adjusts from 4” to 2”. Shown below 
in both assembled and disassembled form, 
the mower, made by J. M. Dalglish Co, St. 
Paul, Minn., sells for about $15. 


Flag Bracket Made from Pipe 


Iw onven to display the flag on holidays, 1 
assembled a simple bracket from a few pipe 
fittings and installed it on the front of my 
house. 

A floor flange, a short nipple to fit it, a 
deg. elbow on the nipple, a 6” length of 
pipe turned into the elbow, and a coat of 
aluminum-type paint completed the brack- 
et. The inner diameter of the pipe must of 
course suit the flagstaff diameter. When the 
bracket isn’t in use, a cork is inserted in the 
pipe to keep out water.—George F. Luippold, 
Hampton, N. H. 


FLAGSTAFF 
INSERTED 
HERE 


45° ANGLE 
FLOOR FLANGE 
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How to Seal 


Standard materials and a simple 
home method give you a beautiful 
finish that just can’t wear off. 


By Rollin H. Wampler 
Consulting Chemist, Paints and’Varnishes 


ITH most wood finishes beauty is real- 

ly only skin deep. A surface film of var- 
nish or other material gives good looks, 
fine weathering properties, and water re- 
sistance. What more can you ask? Not 
much—unless the piece is subjected to hard 
mechanical wear, In such cases you want 
the finish to get right down into the wood 
and key itself firmly into the fibers. In short, 
you want a penetrating finish. You can get 
one with the same materials you'd use for a 
surface job, 

The photos show a stain-and-varnish finish 
suitable for cabinetwork and furniture. As- 
suming that you have filled all holes and 
scratches and sanded the surface smooth, 
you are ready for the first step—staining, 
The stain should be either of the water or 


1, Staining, if required, is the first D. 2. Varnish for the penetrating coat is thinned 
only a water or non-grain-raising stai with an equal volume of turpentine; for the 
dry, sand lightly with 6/0 paper. sealing coat it is reduced only half as much. 


5. Sand the surface lightly (again using 6/0 
paper) and dust it off. Apply a second pene- 
trating coat in the same manner as the first. 


10 minutes after applying the first 
hen wipe off any material that remains 
face. Allow about four hours to dry. 
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a Finish into Wood 


non-grain-raising type. Don't use a pig- 
ment-wiping or penetrating-oil stain as these 
materials may interfere with the penetration 
of the locking coats. Apply the stain as di- 
rected on the can, After it is dry, sand 
lightly. 

If there’s any trick to applying a penetrat- 
ing finish, it consists chiefly of letting the 
wood soak up an ample quantity of varnish 
or other material, Use good floor varnish re- 
duced with an equal volume of turpentine. 
Brush on a coat liberally, let it set for a few 
minutes, and then wipe off any that remains 
on top. When this first penetrating coat has 
dried, sand it lightly. Apply a second coat in 
the same way. 

Wood filler—required with open-grained 
woods such as oak, mahogany, walnut, or 
—is put on between the penetrating and 
1g coats, Brush on thinned paste filler 
low it to set until the surface is uni- 
formly dull and free from glossy spots. Wipe 
it off with straight strokes across the grain. 
Clean up by wiping lightly with the grain. 
Let dry overnight. 


3, The penetrating coat is applied with a full 
brush. Put on all the wood will absorb, as you 
want to impregnate the top layers. thoroughly. 


6. A sealing coat and one 
coats are brushed on uniforml 
the excess, but allow ample 


Irying time. 


—— 


Next comes a sealing coat of varnish re- 
duced with half its volume of turpentine. 
Apply a thin coat uniformly over the entire 
area, Let it dry overnight and sand lightly. 

The final coat is foor varnish at full body. 
When it is thoroughly dry-which may take 
two or three days—go over it with a 000 or 
0000 steel-wool pad loaded with paste wax. 
Stroke with the grain. Polish with clean rags. 
If the finest appearance is desired, add one 
or two extra full-body coats, wet-sanding 
between. When the last coat is thoroughly 
hard, rub with rotten stone or fine pumice 
and oil. 

Now if you bear in mind that it is the 
penetrating coats that make the difference 
in this system, you will readily see how 
simple to adapt the technique to lacquer 
and enamel as well as to varnish, Use a 
tough material—linoleum lacquer, for ex- 
ample, or porch and deck enamel, Thin it 
with lacquer thinner or turpentine as the 
case may be, and follow the sequence de- 
scribed. When using lacquer, be sure to 
wipe off excess material within about three 
minutes; allow penetrating and sealing coats 
to dry one hour and the final coat eight 
hours or more. 

For service out of doors, where a finish has 
to withstand weathering as well as mechani- 
cal wear, a penetrating job has extra years 
of life, Lacquer has poor weathering quali- 
ties on wood, so use varnish or enamel. If 
you choose the former, get the best spar 
varnish and apply three full-body coats over 
the sealer. Allow each 48 hours for drying. 

When enameling porches, use one or two 
coats of thinned deck enamel on the raw 
wood. The excess need not be wiped off, 
Follow with one or two coats at full body. 


maste wax and 
finer fini 


7. Load a pad of steel wool with 
ge ‘over the top coat. For a stil 9 
aild up enough surface to permit rubbing. 
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Cireuit Breaker Guards Motor and House Fuses 


Stor motors not equipped with overload 
trippers can be protected, and house fuses 
kept from blowing, by means of inexpensive 
circuit breakers now available at war-surplus 
outlets. A push on a button resets them 
after they “blow.” Although they are com- 
monly set to open at 15 amp., you can read- 
just them to 9 or 10 amp. to safeguard 
motors drawing 4 to 6 amp. 

Pinch off the sealing wax on the adjust- 
ment screw in back and loosen the lock nut. 
Rig up a temporary electric load of about 


Fork Makes Handy Anvil Rack 

Tmep of picking up sledge hammers and 
cutters from the floor of the shop, I found an 
old pitchfork, cut off the shank, and trimmed 
the tines to a length of 8”, After drilling %” 
holes in the anvil block at a convenient 
height and spaced to suit the tines, I drove 
the altered fork into the wood. Now I can 
quickly lay my hands on the tool-I want. It’s 
always handily close to the anvil.—Robert J. 
Roder, Reist, Alta, 
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1,000 watts, using toasters or other appli- 
ances, and feed this load through the circuit 
breaker. Turn the adjustment screw until 
the device just trips, A thermostatic element 
heats up to open the circuit. If overloaded 
a second time while still hot from the first, 
it will trip prematurely, so give it time to 
cool between trials. 

Tighten the lock nut, apply sealing wax or 
nail polish, and mark the new rating on the 
circuit breaker. Mount it near the motor 
‘h with the reset button accessible, 


4, 


1 | a 


Floor Waxer Gives Fast Shine 

Ir you can get next to a power floor waxer, 
shining your shoes ought to be no problem at 
all. Tilt the machine to expose the brush, put 
polish on the shoes, and let the motor shine 
up your footwear.—Russell W. McCandless, 
Manhattan, N. Y 


New Engine Has 
Vertical Shaft 


Surrep for use with rotating-scythe lawn 
mowers and vertical pumps, a new single- 
cylinder air-cooled engine has many interest- 
ing engineering features. Although it weighs 
only 24 Ib. complete, it delivers 2% hp. at 
(00 r.p.m. The price of the engine, which 
is made by McCulloch Motors Corp., of Los 
Angeles, is $79.50. 

The high power-to-weight ratio is secured 
in part through use of aluminum-alloy die 
castings for the cylinder, crankcase, and ff 
wheel. (The cylinder is lined with a cast- 
iron sleeve.) Another weight saving comes 
from the use of the two-cycle principle, with 
its elimination of valves, camshaft, and as- 
sociated A patented “reverse-flow” 
scavenging system that uses guide vanes at 
the intake ports, together with a special high- 
tension ignition system, are said to provide 
easy starting. 


Wheelbarrow Uses Motor 


Roucx ground is scarcely an obstacle for this home- 
made wheelbarrow built by Harold T. Austin, of 
Seattle, since its spiked driving wheel will climb al- 
most everything but a tree. At the right Austin is 
shown giving his contrivance a test hop over a pile of 
crates. A two-wheeled 125-Ib. job with a bent tub- 
ular frame, it is driven by a 1%hp. air-cooled engine 
through a chain and V-belt speed-reduction syle; 
Wheelbarrow handles fitted with engine controls steer 
the device, which can carry a 250-Ib. payload. 


Other features of the little engine include 
anti-friction bearings throughout, a visible- 
sediment fuel filter, an air-vane governor, 
and an oil-bath air filter. 
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Ozone may be generated with this setup. Siphoned water forces air through the condenser. 


How Elements Put on Diseuises 


Soot, pencil lead, and diamonds are 
all masquerades of pure carbon, 
molecules playing Jekyll-Hyde. 


By Kenneth M. 


ezey 


Led 


ou have made ozone 
ing a little turpentine, ozone 

vapor and 
forms a white cloud of ozonide of turpentine. 


hows 
into a flask contaii 
from the generator reacts with 
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‘CREDIBLE as it may seem, a hard 
sparkling diamond, soft greasy graphite, 
soot from a candle flame, and charcoal are 
y the same thing, chemically speaking. 
Each consists of the element carbon. 

Such different forms of the same element 


are called allotropes. Scientists have not yet 
but 


fully solved the mystery of allotrope: 
evidently the differences apparent in various 
forms of the same element result from differ- 
ent arrangements of the molecules or of the 
atoms in the molecules. 

Some elements with such Jekyll-Hyde 
characteristics are so amenable to change 
that you can readily transform one allotropic 
form into another. Oxygen, and its allotrope 
ozone, are a good example. 

The oxygen we breathe is a gas with mole- 
cules made up of two atoms of the element 
oxygen. Ozone molecules, on the other hand, 
have grabbed themselves an extra atom, and 
this three-atom type of oxygen has far differ- 


ent properties from the garden variety found 
in the air, Because of these properties, ozone 
is useful to us in a number of ways. (See 
page 162). 

Several methods are used commercially 
and experimentally to produce ozone, but 
you can do it most simply by passing a high- 
voltage electrical charge through air. This 
causes molecules of ordinary oxygen to at- 
tach another atom to themselves. 


Building an Ozone Generator 


‘A Model-T Ford spark coil will supply the 
high voltage. For the generator proper, use 
an all-glass condenser. Cement a wide band 
of tin foil around it, place a plug in one end 
of the inside tube, and minimize the danger 
of shock by mounting this end in a stopper 
pressed into a weighted fl 

Connect one of the high-voltage terminals 
to the tin foil and immerse the other in a solu- 
tion of salt water placed in the inside tube. 
The remainder of the apparatus merely 
forces a stream of dry air through the jacket 
of the condenser, 

When the appa 


all set, fill the top 
jug with water, siphoning into the 
bottom one, and connect the spark coil to the 
battery, You will notice a faint bluish light 
between the tin foil and the inside condenser 
tube, and within a few seconds you should 
be able to detect the characteristic odor of 
‘ozone as it comes from the outlet. 

Strongly corrosive, ozone reacts more 
vigorously with many substances than does 
ordinary oxygen, In fact, in some cases it 
‘acts where oxygen does not. Silver is one 
instance. If you polish a silver coin, heat it 
medium hot, and hold it in ozone, a dark 
‘ilm of silver peroxide will form, 


Ozone Liberates lodine 


Another characteristic of ozone is that it 
iberates iodine from iodides, You may dem- 
onstrate this by dissolving a few crystals of 
potassium iodide in a little water and adding 
enough cornstarch to make a thin paste. 
Then apply the paste to a strip of filter paper 
and hold the paper near the outlet of your 
ozone generator, Liberated iodine will react 
with the starch, forming a tell-tale blue- 
black color. 

Sulphur also occurs in several allotropie 
forms, Two are crystalline of entirely differ- 
ent structure. A third has the plastic quality 
of rubber. 

In one of the crystalline forms, the crystals 
are needlelike, or monoclinic; in the other 


Ozone reacts vigorously with many substances 
that ordinary oxygen does not alfect. » Silver 
is one example, Hold a heated silver coin in 
ozone and silver peroxide will darken it. 


as, 
Ozone freex iodine from iodides. 


You may 
show this by applying a paste of starch and wa- 
ter cont otassium iodide to filter paper 


pd 
and holding the paper in the stream of ozone. 
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‘Salphueiserureshc snanber 
of allotropic forms. One may 
be molded like putty. To pro- 
duce this, heat some sulphur 
until it is thicker than molas- 
ses and pour into cold water. 


Red phosphorus can be made 
from the white form. Slightly 
warm some of latter and 
add a speck of iodine. Iodine 
acts as a catalyst in effecting 
the change in forms. 


ite phosphorus in powder 
form flames up spontaneously 
in open air, The red variety 
produced at the left may 
quickly changed back into the 
riginal ‘white phosphorus. 


they are rhombic, shaped somewhat like 
little coffins. Rhombic crystals are stable be- 
low 96 deg, C., while monoclinic crystals 
are stable from that point to the melting 
temperature—about 114.5 deg. 

To produce monoclinic crystals, fill a test 
tube about a third full of powdered sulphur, 
and heat carefully so that the sulphur melts 
with the least possible heat. Pour the melted 
sulphur into a cone formed from a sheet of 
filter paper, holding the cone by one edge in 
your hand. When crystals have begun to 
form across the surface, pour the excess 
liquid into cold water. Break open the cone 
when cold and notice the crystals. 

For the rhombic type, dissolve as much 
sulphur as you can in about 10 ml. of carbon 
disulphide. (Keep this far from any flame, 
for it is highly inflammable.) Then filter the 
solution and pour into a small beaker. Cover 
with a piece of glass and stand it in a cool, 
well-ventilated room to evaporate, When all 
the solvent is gone, the bottom of the beaker 
will be covered with the coffin-shaped crys- 
tals. 

To make the third type, heat a third of a 
test tube of sulphur so strongly that it 
darkens and boils. Don’t worry if the vapors 
at the mouth of the tube catch fire. When 
thicker than thick molasses, pour the sulphur 
into a beaker of water. It will cool into a 
puttylike mass. 

Although all these forms of sulphur are 
chemically the same substance, they look 
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different, and only the talline forms are 
soluble in carbon disulphide. Left alone at 
room temperature, the monoclinic and plastic 
sulphur change to the rhombic form, 

Two common allotropic forms of phos- 
different, White 
mous and often 
catches fire spontaneously. Red phosphorus 
is not at all poisonous and ignites only 
higher temperatures. 


White Phosphorus Changed to Red 


Red phosphorus is easily made from white. 
Drop a pea-sized piece of the latter into a 
large test tube, supported vertically, (Never 
touch this substance with your hands. Use 
a pointed knife or tweezers and cut it under 
water.) Heat the tube gently until the lower 
part is filled with vapor. This will catch fire, 
but will almost go out when the oxygen in 
the tube is exhausted. Remove the heat and 
add a bit of iodine. Almost instantly, the 
white phosphorus changes to red. 

‘The red phosphorus just formed can be 
changed back to the white variety by sus- 
pending a smaller test tube, filled with cold 
water, in the tube containing the red. Heat 
strongly. At first the phosphorus burns, but 
then it begins to distill, coating the bottom 
of the cool inner test tube with white phos- 
phorus, Because this white phosphorus is so 
finely divided, it will catch fire spontane- 
ously a few seconds after you bring it into 
the air. END 


Silencing a Noisy Clock 

Execrnic clocks may become noisy when 
the sealed-in lubricant settles, A simple cure 
is to turn the clock upside down and allow 
it to run that way for several days. Select a 
fairly warm place to help thin the lubricant.— 
D. J. Bachner, Jackson Heights, N.Y. 


Plastic Box Traps Minnows 


Tue tendency of 
minnows to “school” is 
said to make this bait 
trap particularly effec- 
tive since one or two 
will lure others into the 
transparent box. It 
folds compactly to fit the tackle box. Lewis 
E. Hamel Co., Inc., Rochester, N. Y., sells 
the trap for about $4. 


Attachment Motorizes Mower 

A ser of attachments and a light gasoline 
engine are now on the market for converting 
an ordinary lawn mower to power operation, 
The engine is a 2-cycle, 1-hp., air-cooled unit 
that weighs 17 Ib.; the attachments are made 


makers of the attachment, claim 
that it can be assembled in an hour or less, 
All parts are numbered to make the job fool- 
proof. Gardeners who already own a suitable 
motor can buy the attachment alone for 
about $28; the motor, also sold separately, 
costs about $62. 


Discarded Harrow Disks Serve as Shop Pedestals 


Wrrx iron and steel still scarce and costly, 
I couldn't bring myself to throw my old 
disk-harrow cutters even after I had replaced 
them with a new set. I'm glad I saved them, 
because I have discovered countless uses for 
the 15” hard-steel platters. 

A few of them are indicated in the 
sketches at the right. In most applications 
the disks serve as bases for the various ob- 
jects. They are sufficiently sturdy by them- 
selves, but can be weighted where necessary 
for even greater stability, A length of pipe 
is welded to each disk to make the standard, 
and the top is also welded on. One standard 
with interchangeable tops may be used for 
the adjustable table and the roller support. 
The latter is handy for feeding long stock 
into a circular saw or other power tool. 
—Neil P. Salter, Allentown, Pa. 


Ay 


= FOAM RUBBER, 
LEATHER COVER 


ADJUSTABLE 
TABLE 


ROLLER 
SUPPORT 
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Laying Nests Made of Cans Are Easy to Clean 


Hens favor these 
homemade laying nests 
over the flat-bottom 
kind in our laying 


house. The depth of 
the nesting straw and 
the sloping sides prob- 
ably account for this. 

To make them, first 
cut down along one 
corner of the 5-gal. 
cans. Next, cut out 
half the top with the 
filler spout along a 
diagonal as shown, 
and a similar piece out 
of the bottom. Fold 
over the cut edges. 
Bend a 2” strip along cach edge of the cut 
corner for a nailing flange. Then straighten 
the sides and nail the nest to a board as 
above, Provide a perch in front of the nests 
to invite your layers to do their stuff.—E. L. 
Sadowski, Ashland, Ohio. 


Roughing Smooth Conerete 


Sxtoorn sidewalks can be made less slip- 
pery by acid etching, which exposes some of 
the aggregate. The method, recommended 
by the Portland Cement Association, is to 
wet the surface and then to apply a 10- 
percent solution of muriatic acid. Let this 
stand until the surface is sufficiently etched. 
Rinse off thoroughly with water. 


Starting Hard-to-Reach Serews 

Cxearts had to be screwed on inside the 
carrying case to hold an amplifier. Hammer- 
ing failed to start the wood screws. With no 
room to use a drill, they were pressed part 
way into the wooden wall with a C-clamp, 
and tightened with a screwdriver. 
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Tue simple wooden bracket fastened to 
the bottom of this cellar door allows you to 
open it with a foot when both hands are full. 
A scrap of %” plywood is the ideal material. 
Bandsaw the bracket to shape and attach it 
with two wood screws. 


Pulley Reverses 

Runninc a cord from a light pull so that 
it can be operated at a distance or from two 
points is iar dodge, But the cellar 
light. abov s to be controlled from two 
opposite directions, One cord was there- 
fore run directly to the spot. The other was 
carried over a small pulley and then back the 
other w Although unnecessary in this 
case, a light spring can be hooked to this 
cord to keep it taut on the pulley.—Glenn A. 
Wagner, Delmar, N. Y. 


Reflector Adds Shaving Light 


A nertecton of the kind used on photo 
flash guns gives extra shaving and makeup 
light from the type of bathroom fixture 
above, Slightly scratched reflectors can often 
be bought as “seconds” at a reduced price. 
The one shown was mounted by a short brass 
screw through its mounting bracket and one 
of the holes in the flange on the fixture that 
previously held the glass shade.—D. J. Bach- 
ner, Jackson Heights, N. Y. 


CRIMPING 


Handy Bookmark Cut from Tin 
Tis page marker keeps several places 
and won't drop out. Bend a strip of tin-can 
metal as shown, Crimp one or more 6” 
lengths of ribbon into the fold, using cement 
as well. Clip to the cover or back of the 
book.—H, B. Crawford, Arvada, Wyo. 


Tool Rack Built in a Jiffy 
’s an end to stepping on the rake in 


He 
a dark shed or garage and having the handle 
remind you it’s there the hard way. Two 
fruit boxes of the more substantial sort, with 
sides of X” stock, and a couple of short 
boards will make a sturdy wall tool rack. 
Nail cleats to one side of each box, and nail 
the boxes between two joists a convenient 
distance apart. Cut two boards to fit, bore 
holes for the tool handles, and nail the 

to the cleats. Extra shelves may be 
put in for trowels, flowerpots, seeds, and 
so on.—Marion L. Rhodes, Knightstown, Ind. 
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Wire Racks Keep Tomato Plants Off the Ground 


Hene’s an effective way of supporting to- 
mato plants, From wire fencing 26” or 32” 
high, form cylindrical racks about 18” in 
diameter and set a rack over each plant 
while it’s still small. 

Racks are easily made by bending wire 
fencing in a circle and hooking the ends to- 
gether, Press and turn the rack to. imbed 
the bottom firmly in the earth. A standard 
20-rod roll of fencing will provide about 66 
racks, They may be stored and used from 
year to year.—H. B. Agnor, Lexington, Va. 


WQ¢adson 


Windmills Seare Away Rabbits 


Ganoen plants frequently suffer from rab- 
bit intruders. You can frighten them away 
by setting up toy windmills among the 
plants. Make the windmills from tin-can 
stock in the shape of flowers and paint them 
bright colors. These are both effective and 
attractive—Margaret M, Bailey, Quincy, IIL 


Iron Frame Turns Discarded 
Lawn Mower into Dolly 


A Lawn Mower doesn’t have to cut grass 
to be useful, Even one that has seen better 
days can do a good job of transporting heavy 
or bulky items. Simply remove the cutter- 
bar assembly and bolt on an iron frame such 
as that shown at the right. 

Though welded construction is shown, 
either rivets or nuts and bolts can be used 
to hold the pieces of angle, strap, and sheet 
iron together, The angle iron makes the 
frame strong and rigid without being too 
heavy.—John Krill, No. Lima, Ohio. 
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Can Supports Bags for Filling 


Ir you are looking for a way of holding 
cloth or burlap bags while they're being 
filled, an old ash can will do the trick nicely. 
Just solder three or four nails around the lip 
of the can and hook the edges of the bag 
over these. It may help to file the nails sharp, 
—Victor H. Lamoy, Upper Jay, N. Y. 


Large Reflex View Finder 


Shows big. 
what you'r 
the shutter 


Big Print Size 
Snapshots as big as with the most 
expensive reflex camera. Black-and- 

prints 2% x 2%; Kodacolor 
Prints 2% x 2% inches. 


and it’s only $11.75—plus be 


So Simple to Use 
The Kodet lens is fixed-f 


justments necessary 


pre 


ready-set—jus 


Pictures round the clock 
Brilliant outdoor shots—and, with 
lex Flasholder, 
ay 0 night. 


Camera comes complete 
with protective shield 


KODAK DUAFLEX 
FLASHOLDER — 
$2.50 (plus tax)— 
is the on s 


attaches 
‘Two studs 


Flasholder give direct connection he- 
tween battery and shutter mechanism. 


(Prices subject to change without notice) 


EASTMAN KODAK CO., ROCHESTER 4, N. Y. 


KODAK CLOSE-UP 
ATTACHMENT 6A— 
$1.20 (plus tax)— 
slips over the taking 
lens . . . equips your 


Kodak Duaflex 


o i 


Pademers 


for a new range of pictures ... allows 
you to take he: Ider shots, 
Close-ups of flowers, etc. Focus 


with attachment is from 
8 feet to 4% feet. 
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BOMBS bl 


ON A BAT! 


/ 


Tis big, bat-like fying wing is the 
YB-49. All by itself it could conduct a 
bombing raid undreamed of a few years ago. 

It is designed to lift ten thousand pounds 
of bombs into the air, fly five thousand 
miles to its target, drop its bombs and fly 
all the way back to its home base. 

It measures 172 feet from wing-tip to 
wing-tip. It is powered by eight giant jet 
engines. And it can fly so fast that only 
the fastest jet fighter planes could catch 
up with it. 

This is an all-metal hint of some of the 
great things coming in the future of avia- 
tion. It is a working model of the research 
being conducted for the U. S. Air Force for 
the security of the United States. 

The U. S. Air Force needs young men 
who have the inner urge to keep pace with 
the progress of aviation. It needs special- 
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ists in all phases of aviation. In turn, it 
will give them a background of aviation 
education that can’t be had anywhere else 
in the world today. 

‘There’s an opening for every physically 
and mentally fit young man in the United 
States in the U. S. Air Force. Get the 
details of the many opportunities open to 
you at your U.S. Army and U.S. Air Force 
Recruiting Station. 


U. S. ARMY AND U.S. AIR FORCE 
RECRUITING SERVICE 


CAREERS WITH A FUTURE 


U.S. Army and 


U. S. Air Force 


Exclusive Du Pont Formula 
Speeds Car Polishing 


ives A 
; usTRE! 


BRILLIANT & 


A small section of the sur- 
face of an average car mag- 
nified 20 times. The left 
side is shown still covered 
with Traffic Film. The right 
side has been cleaned with 
Du Pont NO. 7 POLISH. 


DU PONT 
N°7 POLISH 


Contains “stroke saving” 
methy! cellulose 
Car polishing doesn’t have to take all day. 
You can do the job quickly and easily with 
NO. 7 POLISH. It is made by a patented, 
exclusive Du Pont formula . . . removes 
dirt and grime quickly, without tedious 
scrubbing. And it cleans up fast, leaving a 
dry, brilliant shine. Use NO. 7 POLISH as 
a short-cut to that “showroom shine”! 


GU POND 
«++THROUGH CHEMISTRY 


Attention... 
NEW CAR OWNERS! 


Here's a wax-polish 
made especially for 
new cars—and others 
whosefinishisinfirst- tar 
class condition. It 

cleans and wax- 

polishes in one easy operation, 
Gives a brilliant lustre. Keeps cars 
looking new. 


DU PONT 
SPEEDY WAX 
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+ but usefully 


I's sack!—the Handy File which won 
the favor of tens of thousands of users before the 
war temporarily halted its manufacture. Now 
again craftsmen and home owners can enjoy 
the convenience and economy of its features, 
which include two kinds of cutting surfaces: 

Single cut teeth on one side, for sharpening edged 

teclsand smooth fnshing in general, Doble et 

teeth on the other side, for fast stock removal, 
In addition, the Handy File has one cutting 
and one “safe” uncut edge. Flat, orange-colored 
indle makes the Handy File easy to carry 
(no bulge—slips conveniently into hip or leg 
pocket), Also has convenient hang-up hole. 
ndy File (in either Nicholson_or 
Black Diamond brand) is virtually two files 
in one. Get it at your hardware dealer’s. Each 
Handy File is cellophane wrapped, to bring it 
to you fresh and free from rust. 


NICHOLSON FILE CO. 
18 Acorn St. 
Providence 1, R. 1. 
Port Hope, Ont.) 
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| Cooks Better Bacon 


Ir you like your breakfast bacon crisp and 
greaseless, this new griddle does the trick 
to a turn. Grease drips down the slanting 
sides, so no drying is necessary. The strips 
come out flat, with a minimum of shrinkage. 
Distributed by Allegretti & Co., of Los 
Angeles, the El Ranchero ® griddle is made 
of die-cast aluminum, and can be used for 
cooking other meats as well. 


Handy Telephone Aid 


No More “wait till I get a pencil and 
paper” with this new Tel-Sec © as a part of 
your telephone. As shown above, an ordi- 
nary scratch pad and a pencil are contained 
in a metal pull-out slide that remains rigid 
when extended. Made by Lanko Industries, 
of Detroit, Mich., the Tel-Sec comes in two 
types, one fitting under the oval-base tele- 
phone; the other (illustrated) for use with 


the newer square-base instrument. 


Protecting you against 
tiny detect in workmanship or material 


DEALER TERRITORIES OPEN 


‘There are still xome good, profitable territories open for 
gir ‘dealers. Write for information. 


TOP QUALITY MATERIALS 


Built almont entirely of steal, are-welded and 
‘consisting of thoroughly fleld-tested 


tract ae (ame, for pe depend 
iifty aia low upkee can buy then 
vith complete confidence, 


LOW FACTORY PRICES 


‘A modern factory and streamlined pro 
dition methods Assure fou substantial 


JAIL COUPON TODAY! 


sod WALKING MODELS —y2= 


Backed: 


“ei 


2 lolzz 


%& 


OF MANUFACTURING 
“KNOW-HOW 


PROMPT 
SHIPMENT 


Do all kinds of hard jobs the easy way with Shaw Du-All or Peppy-Pal 
tractor Jobs that produce more food and feed 


yw SNOW. saw wood and do many kinds of belt 
Sd! scores of other Jobs with iese sturdy, powerful tractors, 


Thel strength construction. precision engineering and efficient 
power utilization mean top performainge om the most fuged Job 


“all-around economical workers 
‘poultry farms, poll courseay 
mrssswatee wit your needs, 


¥ tractors save so much time and 
labor and ager pe much pork dove, at 


[Just a few cents an hour J operate 


dialer guises tn 
iSite SAWS WOOD — Does 
SASL Many Kinds of Ble bbe! 


ane 
crt 


SHAW MANUFACTURING Co. 
5705 Front Street, Galesburg, Kansas or 
668-PS North 4th Street, Columbus, Ohio 


Please send me Pree Folder and price list. 


Name. 


a 


Anco°RAIN-MASTER® 


WINDSHIELD WIPER 
BLADES and ARMS 


Blade snaps on—Stays put 
Can't fall off—Can’t blow off 


aS DEADAOCKER 
"RE x 
Don’t Blame Your Gas-Pump Man! 


Sure, he knows how dangerous it is 
for you to drive your car... in 
stormy weather . . . with dull old 
windshield wipers that smear and 
SMEAR! 

He'll gladly put on for you—quickly 
—a pair of keen new ANCO RAIN- 
MASTER Blades—orBladesandArms. 


HE NEGLECTS YOU? 


He has RAIN-MASTERS ... But he 
forgets to remind you? Too busy? 

Aiter all it's YOUR car to protect. 
...S0, YOU ask HIM for RAIN-MAS- 
TERS next time you buy gas....Pat- 
ented features. ...Original equipment 
on DeLuxe Models of high-grade cars 


. .. because RAIN-MASTERS Clean 
quicker—Clean cleaner—Last longer. 


Get yours—next time you buy gas. 
May save you a costly smashup! 


Made by ANCO ... makers of the 

new CLEAR-FLEX* Wiper Blade—the 

only Blade worth more than RAIN- 

MASTER. Costs more. Ask your good 

ANCO dealer to show you why. 
Trade Mark 


Quality Protected Under Fair Trade Laws 
ANCO Patented Products—Patents Make Jobs 


tHe ANpberson COmpany 


Established 1918 
GARY, INDIANA 
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NOW-—For the First Time a 
SCREW-STEM FILTER 
PIPE for'$1 


Never before o 
screwstem pipe with 
all these features 
patented free-turning 
self-aligning Ajusto- 
matic stem—an eosy-to- 
replace Filter—choice of 
smart styles in fine 
imported briar 


Patented 


Stores... 
HENRY LEONARD & THOMAS, INC. OZONE PARK 17, N.Y. 


GET MORE FUN for 
LESS MONEY with 
a CROSMAN! 


‘ADJUSTABLE POWER without 
powder means you con shoot 
your Crosman indoors with safety 
ond accuracy, without recoil, noise 
or odor. It means keen sport out 
doors, 100 . . . targe! shooting 
small game. Ammunition (Super. 
Pells) less than '/p cent a shot 


is available in single-shot or 
mogozine types, .177 or .22 cal. 
A man's size, fine quolity gun, 
with perfect balance, rifled bar- 
rel, rear peep and blade front 
3 sights. At sporting goods or hard- 
wore dealers, or write direct. 


Crosman “Bullseye” 


it © new .177 cal. single-shot 


Ys 


HARLEY-= DAVIDSON 


Like to roam? Does a winding road fascinate you with its , 
alluring promise of something new around every bend? Do 
you enjoy country air, the fragrance of fields, meadows, wood- 
lands? Do tumbling lakes, broad rivers bring 
you back to them aga Then you'll like motor- 
cycling, world’s greatest sport! For it takes you places, out in 
the open, to scenic wonderlands, faraway cities, brings you 
the thrills of gypsy tours, race meets, hillclimbs, exciting vaca- 
tions... makes every spare hour mean happier, healthier out- 
door enjoyment. It’s so easy co enjoy motorcycling, easier than 
you think to own a genuine Harley-Davidson. Why not get 
Started now? Sce your dealer, Mail coupon today, 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS, Milwaukee 1, Wis. eer 
Send free copy of ENTHUSIAST 
magazine, filled with motorcycle Street or RFD. ~ 
action pictures and stories; also 
literature on 1948 models. 


City Zone..State 
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COLOR FANS 


sag (18 terrific 


UVaversas 


MERCURY II 


—the candid with single frame as 
used in Hollywood movie cameras. 
Coated £2.7 lens. ..-82.90 


Their or tock 
Tat color: MGvea che bactsroud’ i erp. 
tet iRe best color camera, Amerian or foreign, that Fe 
ised) fegardles of 
When experts... camera fant who have tried chem all . 
write such glowing cibutes to Universal's Mercury Il, 1¢anist 
Rive somedhing special! 
Ie has! Te has single frame design, the same miracle single 
fame that sil Hollywood movie cameras wie. Result: the leas 
5°50% closer to the fim: depth of focus is unparaieled; You 
doa‘ even need a range fonder” AC ail reliable desler. 

UNIVERSAL CAMERA CORPORATION 

‘New York, Chicago, Hollywood 


ice."* 


(NEW! UNIVERSAL'S UNIFLEX 
“The expert’s reflex.”” 17 ex- 
pensive features. UNIFLEX I 
Ronred 4.3, Viewing, 5.6 
taking lens 8.00 
ONL 6.8 Viewing, 
{4.5 aking lens_..75.00 


lens, speeds to 1/200th, 48.00 


(ror Pictures chat (foe...click a = 
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Lampshade in Plastic 


A Lamesiave of durable Lumarith plastic 
not only gives more uniform diffusion of 
light, but its smoother surface makes it an 
appropriate “canvas” for a hand painting. 
The design on the lampshade above, pro- 
duced by Lamp Fair, of New York City, 
gives the illusion of a third dimension when 
the lamp is lighted. 


Projects Brighter Pix 
Suanp screen images are possible with- 

out shutting out all the light in a room 

when the new Kodaslide Projector is used. 


Built for projecting 2- by 2-inch slides and 
transparencies, this Master Model has a 
1,000-watt lamp and extremely fast lenses 
coated with a microscopically thin layer 
of magnesium fluoride—that increase the 
amount of light delivered to the screen, The 
projector is made by the Eastman Kodak 
Co., of Rochester, N. Y. 


a 


Dependable 


CHAMPION 


America’s Favorite Spark Plug 


Crisp-firing spark plugs are a primary 
factor in keeping your car's engine in good 
‘operating condition. They are truly 
vital in maintaining its performance, gas and oil 
economy, and dependability. It's Spring 
‘again, so have your spark plugs checked. 

If new ones are needed, insist on the 
spark plugs preferred and used by most 
motorists — dependable Champions. 
Champion Spark Plug Company, Toledo 1, Ohio. 


" “hy 


FOLLOW INE EXPERTS nsisinn sinaiists cassie cats veg 


Listen to CHAMPION ROLL CALL, Harry Wismer's fost sportscast every Friday night, over ABC ‘network 
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| Listen pal, 


f 
| HERE’S A 
FISHIN’ 
_ FOURSOME 
| THAT’S TOPS! © 


‘The No. 411 South Bender rod—the 
No. 750 Perfectoreno reel—a Black- 
Oreno nylon line—a world-famous 
Bass-Oreno lure... Man, there's 
| matched tackle that's tops. It’s quality- 


buile for perfect casting and the finest 
of fishin’ fun. 


¥ No. 411 SOUTH BENDER ROD 
“Action you've never experienced be- 

fore in a rod,” anglers say. It adds a new 

thrill to bait casting. Controlled flexi- 
bility produces a live suppleness that 

F gives just the right whip for perfect, 
effortless casting. Length 4’ 11". . $15 


No. 750 PERFECTORENO REEL 
No Thumbing—Ne Backlashes 


Makes casting easy, effortless and a 
SW) real pleasure. Precision-built. Level 

winding. Chrome-plated frame . . $10 
Others priced at... . $11 and $13.50 


73 BASS-ORENO 
Tomous Fish-Gettor 

SF Wotles greatest—and most imitated 
bait. Darting, diving action that gets 
results. Six finishes, $1.10 each. Also 
available in 4 other sizes . . 65¢ t0 90¢ 


BLACK-ORENO LINE 
The Line You Can Trust 


World-famed bait casting line braided 
of nylon. Smooth finish, long-lasting 
quality. Easy casting. Waterproofed. 12 
to 35 pound test. $1.35 to $2.50 per 
30 yard spool. 


FREE! NEW '48 BOOK ON FISHING 
“Fishing —What Tackle and When” shows South 
Bend and Oreno Tackle, Color pictures of fishes. Fl 
and bait casting fastructions. Every fisherman needs 
copy. Write for it today. FREE! 

2 HIGH ST., SOUTH BEND 23, IND. 
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Glid 
UKE AN 
INDIAN GUIDE 


Down the twisting 
cross the 


‘our 
ndable friend for 

fishing and hunting. 

Sturdy and strong for 

long trips, yet light 

and easy to carry. Per- 

fectly balanced. An 

Old Town is designed 

like a birchbark, but 

built for many years 

of adventure and sport. Easy to own, 


FREE CATALOG shows all kinds of canoes 
dd 


“Old Town Canoes’ 


Costume 
Jewelry 
Glosswore 


Tools 


etch letters oF 
designs . rent identification 
marks on anything with this unique hand 
tool. Carves wood ond linoleum, cuts card- 
board and balsa, tools leather. Just plug 
jin on any 110 volt AC lin 

is complete 
Vibro-Tool. 
See your dealer or write for 
information. 

DELUXE KIT 
Vibro-Tool compl 
cottochments in ha 
ished wood chest 


BURGESS Vibro-Tool Division 
LAKE ZURICH, ILLINOIS 


with 22 
ms1830 


TURNS DOWN 
ARMATURE 


UNDERCUTS 
THE MICA 


ial centerless 
chuck. Simply lock it in a vise, insert armature shaft, and 
it's set to do an exact job, ly, and with important sav- 
ings in time and in capita tment, because it’s faster to 
use than an ordinary lathe. The depth of the ci b 
controlled to the finest shaving . . . the downward | 
fully automatic. 

Undercutting the mica is just as simple . .. and when you 
finish the job by touching up the commutator with fine 
paper, the operation is completed to the entire satisfacti 
of even the most critical. 

Ask the Snap-on man 


for full details. Me G1 ur DH 
Em eee 


ORATION 


SNAP-ON TOOLS COR 
8060-£ 28th AVENUE © KENOSHA, WISCONSIN 


International Division: Keneshe, Wisconsin, U.S. A. — ae SS 
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Versatile Fishing Reel 


Hene’s a reel for fly fishing that 
please anglers who want either automatic 
or manual right-hand line take-up. The 
| finger-operated trigger shown above con- 
| trols the automatic take-up and folds back 
| when manual operation is desired. If a 
| change in line is needed, an auxiliary spool 
| can be inserted in the reel in place of the 

one being used. The Champion Sports 

Equipment Co., of Chicago, makes the reel. 


756 a pint 
95¢ in Canada 


Pad Smooths Curves 


Unirons sanding of curved surfaces is 
possible if you use a new sponge-rubber 
pad, shown above attached to a portable 
electric sander. It serves as a flexible, inch- 


thick backing for the abrasive sheet so that 
it can follow the curves. The pad is adapt- 
able to all No. 1,000 sanders made by Ster- 
ling Tool Products Co., of Chicago. 


252 porurar science 


Soften that GLARE... 
wear these genuine 


U.S. ARMY AIR FORCE TYPE 


SUN 
GLASSES 


Regular $15.00 Value 


SUPER-SENSATIONALLY PRICED DON'T BE A SUMMER AND WINTER SQUINTER! 
Effectively protect sour eyes from harsh glare of summer sun and winter 


See uve, Sane Wa ems asarna alAamy Sypesea ame fe oat, 
wonty $ 4 9 ae tttr cory arene plasre the yar ean! 
2 =" 5 Santas 


LIFETIME GUARANTEE! 


AMERICAN HANDICRAFTERS, INC. 
Division of 5 & B Surplus Soles Co. 
2905 W. Madison st. Chicoge 12, Il. 


“Stop Pedaling, Pal...Get Wise 
to WHIZZER!” cover the town for @ 


penny—with a WHIZZER Motor on your bike. 
Good-bye, pedal pu: with 21 rugged 
horsepower to take you everywhere. 125 
miles to a gallon of gas! See your Whizzer 


eee 
To Go 


Its Wise 
ae iiZZ 


And Ride 5 Miles 
on a Penny! 


e Complee with all attachments! 
‘ere bite moter! Nation rk of 1500 
‘i Spends wt 2S mp, Whizer Dealers! 


‘Your Whizzer Dealer ts as vear as your telephone... ot write Whizzer 
Motor Co,, Pontiac, Mich — world's largest bike motor builder, 


PRESSURE QUEEN 


FOUR CYLINDER 
PORTABLE AIR COMPRESSOR 
| SPRAY PAINTING OUTFIT 


$9995 


| 5 COMPLETE 


Now, AC introduces, for automotive | 
service, insulators made of the patented | 
wide Heat Range aluminum oxide material, 
which was used exclusively in aircraft plugs 
for American planes during World War 


II. AC has consistently been first in basic COMPACT @ RUGGED @ POWERFUL 
spark plug improvements—pioneering such ‘The ideal air supply for home and farm workshop, 
revolutionary advancements as the one- aching shop, garage, service station and) contract: 
piece plug—the welded side electrode— ing. palter conte aod farnitare, Paiste buldings 
the unglazed insulator tip—the complete better, faster and at lower cost than brush work. 


Heat Range of plugs in every thread size 
—and now the patented aluminum oxide 


insulator. 
‘That’s why AC Spark Plugs are tops in 

performance—why you should choose them Ie-SOUR, DEALER DOES NOT Bele 
for utmost reliability. PRESSURE ‘QUEEN WRITE DIRECT. 


THE CAMPBELL-HAUSFELD CO. ° 
(WSUSPARRNPLUG DIVisiOW * GENERAL MoTORS)CoRPORATION) | 151 RAILROAD AVE. HARRISON, OHIO 
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STROP YOUR 
RAZOR AS A 
BARBER DOES! 


FIXES LUGGAGE, FURNITURE, 
DISHES, TOYS, 
AND BOOKS . 


proof, flexible and 
durable, Get a 
tube today. 


~ = 
DUCO CEMENT 


Say You Saw 
It In Popular Science 


(MUFFLER: 


STROPS—CLEANS 
WITHOUT 
REMOVING BLADE 


Ma aasig_ are prorated tar Wie ot yoor san RAZOR, STROP 
SANDEE MUFFLER CO. 5 VALET BLADES 


BOX 296 LA TH, LOS ANGELES 43 CALIF 
2624 W. SLAUSON AVE. LOS ANGELES, CALIF SELF-SHARPENING 


* and do it quickly, neatly and safely. MOLLY will hold 
fixtures securely to floors, ceilings or any hollow wall con- 
struction... Simple to install, all you need 
is a screw driver. Sold by leading hard- 
ware stores everywhere. 

Write for Free Descriplice Folder 


MOLLY CORP.| 
sz COURT STREET 
READING. PA 
ACE |e) erxrure 
FUTURE < MOUNTED 
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When you look F 
for quality features in an outboard 
motor, look for them in the line where 
they were originated, developed, and 
perfected! 


Porfected Alternate 
Firing 


Ready-Pull Starter 


Die Cast Cylinder 
Dual Carburetion jock 


Rotary Valve 


Shock Absorber 
Drive 


FREE wanoy cnarr 
New! Illustrates and charts the 5 great Johnsons for "48. Sent 
Write ok for the jealer 


free. ss name of your Johnson dé 
under “Outboard Motors” in your classified telephone book. 


JOHNSON MOTORS, 500 Pershing Rd.. Waukegan, Illinois 
Johnson ‘of Canada, Peterboro, Canada 
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NEW 180 AMP. 
LINCOLN 


Lincoln Electric announces a 
new 180 amp. AC arc welder 
++. the “Lincwelder.” This 
welder has the same exclusive features as larger 
Lincoln industrial AC welders, yet it sells at the 
lowest price of any arc welder of its size. 

Its “Arc Booster" makes welded repairs 
easier and broadens your opportunities for 
greater income with arc welding. Welds broken 
parts, Hard-faces worn parts. Builds new equip 
ment of all kinds. Range 20 to 180 amperes 
with “dial tuning” control. No plugs to shift. 
See the new “Lincwelder” 180 AC at your near- 
est Weldealer. Try it yourself . . . or write for 
details in Bulletin 370, 


THE LINCOLN ELECTRIC COMPANY 
Dept. 311 * Cleveland 1, Ohio 


Wrong, hw) 
HULL MFG. CO. P. 0. Box 246-C5, Warren, Ohio 


The'SPEED SAW FILER 


Saves You Time, Money 
oo Tacane seclincke peels 


More Sport 


for your money with 


T's a whale of a value—this man-sized .22 repeater! A real 
Marlin, ready for instant action on vermin or small game. 
There's eight rapid-fire shots in the clip to get ‘em, no matter 
how fast they run, You'll get the most sport for your money 
with a Marlin 80-DL! 
Look over these specifications for big value at low cost!... 
American Walnut buttstock, with fluted comb and semi-bea- 
vertail forearm. 
Quick-release singer self-cocking action; side ejection; Of 
and Oo 
24” tapered blued steel barrel; Ballard type rifling: crowned 
muzzle. 
8.shot clip magazine. Shoots .22 caliber short, long, long rifle 
cartridges—regular and high speed without adjustment, 
Equipped with peep sight, hooded ramp front sight and 
sling strap swivels. 
BOYS: Bea Ranger! Write Sportsmen's Service Bureau, 343 Lexington 
Ave., New York, for FREE booklet on marksmanship. 


A handy caret git wich ie i 
magazine, the, 80 take 
‘ot iarudinn trewe baw 


Nes xt oe oa 
spleen 


8-shot Clip Magazine 
.22 Cal. Repeating Rifle 


Price Highly bisher 

$22-90 sero the Rockies 

THE MARLIN FIREARMS cO., NEW HAVEN, CONN.+ Fine Guns Since 1870 
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THE BRUSH WITH = 
THE STEEL BACK 


Dustless H 
Keead st, Milwaukee 3, Wis- - 
ease send me complete information about 
BL Sbeed sucep prunes 1 
1 
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‘That's what farmers every 
where are saying. Cushman 
is the newest in streamlined farm 
jperates for one-fifth the cost 
of running a truck, tractor of station 
igged, ‘oo, has 4-H. F. 
Cashman “Husky” Engine, “Auto: 
matic Clutch, Knee Action, -Wheel 
Brakes. Dealers Everywhere. 


FREE Write for free folders, name of 
your nearest Cushman dealer 
and Free Demonstration Ride coupon. 


CUSHMAN 
ENGINES 


For 47 years Cushman 
has ar 


FLEA 
POWDER 


PULVEX 


WITH 5% DDT 

for dogs. Kills fleas and’ 

lice quick. Keeps fleas off 5: 
7 days. Many home uses. 


‘OR WITH ROTENONE 
for cats, dogs. Quickly 
itis Teas, lice. Kills fleas 
‘when put on a single spot 
Prewar formula, 


AT A FRACTION OF ORIGINAL COST 

8000 chm impedance, bipolar magnets. | Ex- 
tremely comfortable sponge rubber cushions, 
Stoinless steel leather. covered. ‘needbands, 
ft. cord with PLSS 


a ie Printine Business 


aris, Tikets, Stationery. ets, Good 
keg Stationery 


ee areae 


jsembling, 
mending jobs. kee 


All 7 of these low-cost HOMECRAFT Power Tools 


er plete hanes 
ig opt 


zZ 
ee 
wan 
Z 


ae 


sive ava alomp techn 
seare that WORRSHOD TENG — wl 
you an st Toe Be s 


my tot of 


jose for, peor! 
7 folks 


1 now! 


SS 
ee 


Homecratt Clreviar Saw, 


_) Nomecratt Joiner, No,_ 37-110 
Monvgratt and, Saw. no, Mlanrmoad ug yat: Wilt 
Mr ae vio Fa $2995 
53673 


Homecratt Grinder and 
Barter teat 


jo, 112120 — 
Di, {2.4700 
+ Noten te 


Please send me free catalog sheets on Hom 
Power Tools and list of dealers in my area 


Free Catalog sheets! 
Ene att atone 
Power Toole and 


Wee ie 
on. to get our copies. 
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im ‘bike of the century! Super streamlined “air flow” 
in with new ““Air-Wing” head shield and dozens of 
exciting new features. New mor 
istant finish, For sale by bel 


‘older BoG4 showing complete 
Hine in full color. a es 


vBRUSH 


Eusy to Plate GOLD, SILVER, NICKEL, 
COPPER, ete...For Pleasure and Profit! 


Ifyou havea workshop—at homer in business 
“younced this new Warner Electroplater Atthe 
aufokeof an eeiriied brash, you canst 
emmodelsai youcanreplateworn, 
Bite turnin boos, fxtaresailverwaresetc. 
witha durable, sparkling coatot metal... Gold, 

Sliver, Nickel, Copper, Cadmium, and afer 
wie, even Chromium! Everything fur= 
ready for use. By 

machine 

rE slater tg 

RLING SAMPLE 

ACTAT ONCE, 
ines, Dept. $19 


and ill 


WARNER ELECTRIC CO, 


mars 


FREE Details 


MYARMER ELECTRIC Ce, 2 Jays Are Ces, bn, DoS 
$ Gentlemen: Send Free Sainple and Details to: 
None. 


Address. 
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pap bbeapae ap ARE aD) 
Electrically Welded Endless 


rk for you. ‘The proper 


‘Your satistaction is guaranteed 


BURRILL SAW & TOOL WORKS 


405 Mal MY. 


AUTOMATIC 
RETOOTHER 


Cuts new saw teeth in 50 sec- 
Wy size 4 to 16 points, 
th Fall off as chit 
perate. A perfect 


Oia te 

Easy to 

job. 
Write today for details on 


GREATER PROFITS FOR SAW SHOPS 


TORNADO 
GAS TORCH 
The Modern Way of Soldering 


Idea! for hard and soft soldering. Will heat 
Guickiy, solder will fow freely and smoothly. 
No compressed alr required, Self-adjusting. 
Bate, Economical. Can be used for annealing 
Smaii parts and bending metal parts. Gener 
Stes a beat of 1700" F. Simply connect to 
finy illuminating eas Jet with a rubber hose 
Sind operate. Tornado Torch No. 119 comes 
with three tips, (iar, Nan, 4” Blast) 

Tornado Ges ‘Torch No. 110—Coriplete with 2 tips. tor 
Natural Gas or Bottled Gas; with 3 tips for Manufactured 
Gas. $2.95 per set. See your dealer or order direct. Send 
check or money order—post paid. 


Robco Corporation, 204 E. 44th Street, New York 17,N.Y. 


Home 
FARM 


fei Bea aes par Spare "$9.95 
canter 10" RERTRUM A. ENGINEERING COMPANY 
Uinotstenine 3034 MAIN st KANSAS CITY, Mo. 
Bho DEALERS WRITE FOR INFORMATION 


Sours eed aban, dele trom SPATTER CRAFT 


3/34" to 117 ©, earn Hor tun A pratth Produce, 
ce ol 


bel 
Gsing "hand or "power" grinding 
wheels, ‘Money-back guarantee. 


Price only 
Ar ‘Deolers or Pe 


Crandall Mfg. Co.33‘,.%a. 


AMERICA’S FINEST BUMPER JACK 


Here's an all-around hydraulic utility jack with hundreds of uses where 
easy lifting or pulling is required. Safest, quickest, easiest to use on 
any car built. Result of 15 years of advanced precision engineering 
Extra long, heavy duty steel chain with forged steel grab hook 
picks up loads from 4” BELOW bottom of jack to 22” ABOVE 

Base, handle socket, head and chain plate are all tough mal- 

leable iron castings. 17” hydraulic lift, 3000 Ib. capacity 

Order now at your dealer or send money order or check to 


American Hydraulics, inc. 1 
Shabeygon, Wisconsin 1 
Encloved find check or money 1 
Please send. Americon Bumper Jacks. | 
Nome H 
feds sasnas: J 
Ee 
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“Fun To See Bass 


Hit JITTERBUG!” 


Mike Citrock, Akron, Ohio, angler, 
says, “It’s fun ‘to see’ bass hit the 
Jitterbug. Its surface action is so tanta- 
lizing they hit it viciously.” Mike is 
shown with his limit catch weighing 
1344 Ibs, Beside these, he threw back 
five smaller bass all caught in 2 hours 
on the Jitterbug from nearby Moga- 
dore Reservoir. 


) 


$121 )” write 
‘of 7 Colors for catalog 
FRED ARBOGAST & CO. 
1725 North St., Akron 3, Ohi 


INC. 
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For metal working lathes and 
‘other machine tools. Consists of 
self-priming pump, tubing, reser: 
and wiring. Reserv 
with strainer. Write for dimen. 
sion sheet. Price with 4 hep. 1 


mete fey 
i SOUTH BENDwcnvcs Biotanmans 


| Save Time and Money . ; ° 
with this Press mer | 


Ten-ton press, ideal for ail 
kinds of pressing, seporating, 
| straightening, ond bending jobs. 
| Ample capacity for home shops. 
| Eosily adjustable table takes 
| work up to 18 inches wide and 
| 11% inches high. Roller-bearing 

rom for long life. Send for free 
bulletin showing press and 

variety of accessories. 


UT-10A Press f.h.fatory $31.00 


DAKE ENGINE COMPANY 


622 Seventh Street, Grand Haven, Michigan 


FOR JOINTING & CUTTING MOULDINGS| ea 


WOODWORKERS .. Ge thi 


constanrine MASTER MANUAL 


a kK kk ee ek ky 
*; MOTORS- PLANES -CARS-BOATS- MODELS * 
00 


SPECIAL: U-Control or Free Flight Flying Outfit, com 
x plete with motor, plane and over 30 needed accessories. 2 
‘Only $10 COMPLETE 

Thor $9.95 


Genie $495; dudeo $7.25 


Ht 1/tth hp Engine: 
aneeamea’s mDBBY CENTER, inc. vert. HET) 156 WEST 22 ST, HY. 11 
44% HHH HH HK HX 


GENSCO 
SLOYD KNIVES & 
|) woop cHIseELs 


At 
A Sweden's toughest charcoal 
inlaid steel goes into these 
hand-honed, razor-sharp 
knives! They're ideal for 
wood, plastics, linoleum 
+++ for carving, carpentry, 


and general shop work. Curly 


bire 
i iW OW 
| 


) Here's UNBEATABLE tool 
} craftsmanship ... Swedish char- 
coal steel tanged-bute wood 


chisels, individually heat-treated, 


casy-grip handles. 66", 
and 7!" lengths. 


i He our , 
WB seeped snd booed! Blades “Build Your Own 
Bee eee gas drive portable 

; ae ee BD “ivelder and SAVE 
$300 "to $5002 


Small Investment Starts You 


ble 


See Your Hardware Dealer or Write: 


GENSCO TOOL Div. === 


General Steel Warehouse Co., Inc 
1830 N. Kostner Ave., Chicago 39,.1II 


r. Proctice mokes "you perfec. 


Hobart AC Arc Welders 


© Yes, send me Cree instruction book 


on “How to Build Your Own Gas Drive Welder 


8, TROY, OHIO 


DAC. Wet 
5 Welding 


IROTHERS COMPANY, BOX 


AtPaint, Hardware, Dept., and 5& 10c Stores 


Patent Cereals Co. Geneva, N.Y. 
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RECAPTURE AGAIN... 


pa, | /MMEDIATE peuvent? All Your Greatest Fishing Thrills! 


— 


‘9 As 


F. 0. B. ROVERSFORD, PA. | 


ss) BENCH SAW 


CUTS THROUGH 2%6” | 


Comes complete with Floating motor mont—miter gavge with 

dnt shop slminum guard sl lamina ver 
‘pliter—heavy @ray Won fence—|(no motor—no blade). 

Joble 2°14" Tate Cave bewrgt Sipping W'. 48 


AMERICAN MACHINE & TOOL CO. Inc. 


DEPT. 200 ROVERSFORD, PA... 


oer THIS 
DIXIE WESTERN 
Polished Aluminum 
DUAL INTAKE 
MANIFOLD 


For Fords and Mereurys | } 


increases mileage a , 
speed and. performance Write for Folder 
DIXIE WESTERN MA D. W. ONAN & SONS INC. oD 


| 2783 Royalston Ave., Minneapolis 5, Minn. 
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New Way to tear Better 


Without Risking a Peany! 


Same 
IB <5 good it 

| on this 
MONEY-BACK TRIAL 


I 
| 


Wear your Zenith wit ot 
home, at work, anywhere: 
Compare its QUALITY, PER- 
FORMANCE, OPERATING 
le per 

ECONOMY (less than 
hour battery cost) with that 
of ANY other hearing aid. 
Ifthe Zenith "75" isn't better 
than you ever dreamed ANY 
hearing aid could be, re- 
turn it within 10 days of re- 
ceipt and Zenith will refund 
your money in full. 

TA SE 


Now—for the first time—you can judge entirely 


for yourself how much a hearing aid can mean 
in your life! For the new Zenith “75” employs 
an advanced principle that eliminates the need 
for “fitting.” The correctness of this principle 
was recently confirmed by U.S. Government- 
sponsored research at Harvard University. 


SAVES YOU OVER $100, TOO! Because the new 
Zenith “75” comes to you by m: 


BY THE MAKERS OF THE WORLD-FAMOUS ZENITH RADIOS ~ 


Zenith Radio Corporation 
Hearing Aid Division, 
$801 Dickens Avenue, Ci 
T enclose check or mon 
CL Sm completely satisied 
aid, T'may return it 


Send coupon below, receive this am 
hearing aid by 


Dept. PS: 
Alcano 


and find the Zenith 


*Plus tax of $1.50 in Ulinois or New York 
C1 Please send me free descriptive literature. 


mail — no 


“fitt 


manship. 


ded, no high pressure sa 


Single Unit. 


This is all you wear. 
$75 Complete. 


radon, Zenith [5 


THE HEARING AID THAT NEEDS NO “FITTING” 


embarrassing visits to salesrooms and annoy- 
ing sales pressure. Also saves you over $100 
cash money. If its price had to include “fitting,” 
middlemen’s profits and high sales commis- 
sions, it would have to sell for $195 instead of 
$75. So do as tens of thousands have already 
done. Order your Zenith "75" by mailing the 
coupon below—right now! 


Look only to your doctor for advice 
‘on your ‘and hearing 


38 


ith “75 Hearing Aid, Unless 
Superior to any other Hearing 
receipt and get my money back in full. 


88 in California, except Los Angeles, $2.25 
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MAY IS NATIONAL NU-ENAMEL MONTH 


Faint Yourself” 


ONE COAT COVERS 


TRADE MARK REC. par. oFsice 


NO BRUSH MARKS 


PAU WDERS, 
you 9? NU-ENAMEL 
—_ DEALER FOR THIS 
INSTRUCTION FOLDER 


Contains the step-by- 
step story of how you 
can Paint-lt-Yourself 
with Nu-Enamel and 
get a professional 
looking job. 


A tak PAIR/.. 


NEW CURVED TOOL HOLDER 
4° : sol pws! Grind Toot at Tarn as 
E ses uate i Ean, wen 


Say You Saw 
It In Popular Science 


Your weight does the work 


witha “YANKEE” 


QUICK-RETURN SPIRAL 
SCREW DRIVER 


@ Save your wrist: drive and 
draw screws faster. Just push 

on a “Yankee” 130A Spiral 9 

Driver. Your weight and the * 

spiral turns the screw without JJ” write for the 
blisters or fatigue. Quick- “YANKEE 
return spring in handle holds 
blade in slot and returns the 
handle after every stroke. 


WNKEE™ TOOLS 
NOW PART OF 


industrial and com- 

mercial are-welding jobs 

are easier to do and cost 

less when you use P&H 

Welding Electrodes: 

All types of industrial 
welding 

Sub-contracting work for 
large manufacturers 

Air conditioning 

Home heating 

Truck body building, 

Trailer buil 


Avtomoti 
repairs 


Fuel-oil tanks 
Contractors’ welding 
Bridge work 


Construction { excavators 


equipment 
repairs 


Kitchen eavioment 
Cobinet work 
Fabricated housing 
Fabricated garages 
Cost iron rep 
Maintenance work for 
industrial plants 
Ventilating systems 
Bicycle repairs 
Stainless steel bor 
‘eavipment 
Ornamental iron work 


Fabricating equiement 
‘of your own design 


Eight famous P&H industrial electrodes now conveniently 
packaged for automotive, general repai 


job welding, and 


machine shops; foundries; schools; etc. 


You save welding time and do bet- 
ter work, when you always have 
the right electrode for the job. 
PAH Stop Packs consist of eleht diterct 
Detaled instruct 
Printed on each Indisidual package s0 that 
‘te iat electrode for every Job 
‘Welds are siren 
‘Welding. time is ereatly 


er, Detter looking. 
edueed, 

‘And you can weld anything made of steel, 
Tong: lif 


Detter than ew. Pé 
et you do a wider satiety of work — at low 


Attractive Price 
The cost of all § Shop Packs, 
‘aly #1 


individuals 


Simplifies Inventory 


talning a complete range 


1 pays to Use PAH packazed 
electrodes. No matter what 
make of welder sou have, 10 
matter’ whether Fou use AC 
for DC ‘current, order P&H 
Shop Packs today trom sour 
neatbs P&H distributor. 


Reduces Welding Costs 


Yen 
‘Gisctrode service, a 


inh 


thelr speed, quality, easy ma: 
oC tse. Th 


ment paves the Way to lower cis. 


TEAR OUT COUPON 
SINESS LETTERHEAD, AND MAIL TODAY 


In meee 

chien 

BL Ghetto rat trad 
ed Fee Bak 


welding costs, You will want to wandardize 
tm these efclent weld rods 


440 volt current, 
hme reaulres 

‘ullt-in fvino 
easy. aulek-atart aro; high-low welding rat 


slimination of are blow; and the slinple tadio- 
Tike kaiob that provides complete welding range 
from 20 to 273 auym with a % turn — all 
these features make for better, faster welding 
Contact your nearby ibator for 
complete deals ao 4 mont oo 
plete welding service the coupon be 
Tow, clipped! to your tni-inens letterhead, 


WELDING ELECTRODES 
4874 W. National Ave, 
Mitwaukeo 14, Wiaoonsin 


ATTACH TO YOU! 


CORPORATION 
x “i 


Send auddress of distributor 
Send representative 
‘Simplified Welding." 


ie W 


: _) State 
ee 
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IMPORTED BRIAR 
“LOCKMOUNT” 


Famous Milano pipe 
with added feature 
...Lockmount Hesson 
Guard. It screws into 
bow! for tighter, 
firmer fit. Stops 
goo! Mister, 
if you want 
| apipe that 
always stays 
clean and 
} dry,geta 
© Milano! 


~~ 


“LOCKMOUNT” 
GUARANTEES TIGHT FIT 


WO GOO CAN PASS 


LIFETIME HESSON GUARD | 


CORK SEAL 
KEEPS VITAL 
‘SHANK CLEAN 


bd i | 50 


IMPORTED 
BRIAR 


CO., INC., NEW YORK 22 


THE 
DARK! 


WHIPS 


800 foot spot, or handy 
Hloodlight, Dozens of uses! 
Stands, hangs at any angle. 
80-100 hrs. on 6-vole bat 
ine Delta. At 


, 5425 


Delta evecare co. 


bie Sport, elec 
stores, Less 


MARION, INDIANA 2-LITE 
POWER(ifé 555 


LALA 
Carbide Tipped Centers 


Eseential for metal working lathes 
where high speeds or extreme cut- 
wares are encountered. Tung- 


+ postpaid $4.50 
postpaid $8.00 


SOUTH BEN simon | 
Rel 


BUILD YOUR OWN 
POWER LAWN MOWER 


WHY BREAK Renta YOUR RACK BACK 
Renta YOUR RACK FIELD OR LAWN? 


write 
FOR 


LITERATURE 
The Rite-Way 


Mower 
Attachment De 
Bait Bearing 


r 1S FON TO BOLD 
Sind effort mowing field orlawn by butt 
ina, shir own whirl type 


‘&H MFG. CO., Dept.ietI5 
uit fs han-ch'as os 


Easit i d. 
AADGLEK C8, Dep A54, 661 W. Rano SL Chcar 


FREE RADIO BUYING GUIDE 


Say You Saw 
It In Popular Science 


PAINTERS’ 
STRIPING 


TOOL 
NEW, IMPROVED 


Modern—strenmlined-fits the hand ihe a 


ATOOL... 
NOT A BRUSH 


wi 
4234-4 


9-12" LATHES 
‘ = - 29.50 te 37.50 


8” TILTING TABLE SAWS 


1495 1675.09 13 saws 
DOLLAR FOR DOLLAR etn. 
TOOL FOR TOOL S 


SPINDLE SHAPERS 
29.95 to 99.80 


4” JOINTERS 


a LEADS THE FIELD 


Make your selection from this broad line. You'll find 
just the right Foster Power Tools to fill your needs. 


Built to serve home, farm and industry Foster Power 
Tools have all the latest design and construction features, 


17 
DRILL PRESSES 
49.50 


v2.44" 
BAND SAWS 
69.95 to 84.50 


non aan 
RADIAL ARM SAWS 

DRUM AND DISC SANDERS 

12° WOOD TURNING CHISELS. 
3 NING CHISELS 
SEE THEM NOW AT Tir MOOG TUS. FOR FREE CATALOG SHEETS 
YOUR FRIENDLY FOSTER DEALER CIRCULAR SAW BLADES — DADO HEADS || SEE YOUR DEALER OR WRITE DIRECT 

SHAPER HEADS AND KNIVES 


oster manufacturin 
3 KINSEY AVE, BUFFALO 17, N.Y 
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HIGH POWER PRISM 


BINOCULARS 


Made In Germany 
Seized for Repara’ 


°35 


Finest Optics 


Free Booklet 
Helps 


If you're interested in 
better hearing, you'll want this valuable free 
booklet, "Modern Science and Your Hearing.” 
Prepared with the help of scienti 
Telephone Laboratories, it is publ 
Already, about 


jondition. Send today for your copy of 
omforting and helpful booklet, before the 
supply is exhausted, 


FREE! USE THIS COUPON 


WESTERN ELECTRIC Dept. 380-755 
5 Broadway, New York 7, N.Y. 


‘hao m6 A by Senter Enc Oa 
as ame ever tee ES ter conan By Weaker Co. 
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for home 
or shop 


™ JIFFY 1 CABINET 


With Lominated Fibre Boord Drawers 


THE HANDY WAY TO KEEP SMALL PARTS, WASHERS, 
NAILS, SCREWS, NUTS, BOLTS AT HAND 
vall tema, the low-cost Jitty 
i tare unit that 
houbyist n 
fan 


t your 
‘drawer 


me. time-saving 4 
le? With the Jiffy you 
ve it is. 32 drawer untt-— 
“4 drawer unit—S895, Send 
ie or money order—No C.0.D.8 
vase, Ohio orders please add 
ies Tax. Shipping charges 

1 Post Collect, 


KAYTEE PRODUCTS 


Dept. $ * Box Canton, Ohio 


Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE FOUNDRY 


your own workshop allows youl to de- 
‘and build your own GASOLINE EN- 

GINES. STEAM ENOINES, STATUARY. 

‘ART OBJECTS, BPECIAL TOOLS. NEW 

INVENTIONS, ETC. You ci 

forgings und ‘case harden ste iy 

shop isnot complete without © FOUN- 


KANSAS CITY SPECIALTIES 
Box 6022, Dept. S-4 wi 


OMAHA SCIENTIFIC 
MA 


SUPI Ci 
HA 4, NEBRASKA 


3625 LAKE ST. 0 


Argus C-3 gets the Range 
. you get the Picture! 


First you look through rangefinder. Split imoge 
means you're out of focus. 


Here's your finished print, clearly in pin-point focus. 


Coupled Split-Field Rangefinder 
pre-focuses every shot 


This split-field rangefinder is but one way 
Argus C-3 helps you get better pic- 
tures. There are others. Like the F3.5 
Anastigmat Cintar lens; the synchro- 
nized flash attachment. 


lens is hard-coated to eliminate flare 
and “ghosts”. Exceptionally sharp for 
finest detail. Color-corrected? Natu- 
rally! 


Argus C-3 flash attachment is simple 
plug-in type. Readies you in an instant 
for night or indoor work. Yes, your 
Argus C-3 does have everything you 
need for most every kind of shot. Ask 
your Argus dealer today! For good 
picture-taking information get 48-page 
booklet titled, “Good Pictures”. Send 
25¢ to: Advtg. Manager, Argus, Inc., 
Ann Arbor, Michigan. 


ARGUS, INC. + ANN ARBOR, MICHIGAN 


OTHER C-3 FEATURES 
Takes economical 35mm. 
film. 36 exposures on o 
single roll. Accurate shut- 


leather carrying case. 


America’s Favorite 35 mm. Flash Camera 
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*“SELSYN UNITS 


Remote position indicator with an 


Take 0 Sttbin 


; infinite variety of applications. Remo 
unit will indicate accurately th 
FOR TRAVEL-LIVING tion of the rotor of the trans 
i A unit at any distance. Can also be used 
for fight mechanical remote control 
opplicotions. 

Brand new units, manufactured by 
General Electric dia. by 3%" 
long with 6/40 threaded shaft, Op- 
erate 35-40 volts A-C/60 cycles with 
transformer or with 60 watt light bulb 
or copacitor (greater economy and less 
heat) on stondard 115 volt/60. cycle 
house ine. Complete instruct 


STOCK NO. SEL-50. 


*CAPACITOR for operation on 115 V/60 cycle line 
(Stock CPO-48) $.53. 


COMFORT 
and 


103-02 Northern Bivd., Core 


ECONOMY | To M1 6306» Send perce for 


Here standing VALUE! One modest 
ONE-MAN SAWMILL (E55 Than 


stent, in a Schull buys a complete, 

7 ver ready to follow. pe 
Easy To Turn Trees Into Money yy 
feat 


easily at regular driving speeds. 
offers dozens of plus-values that cost you 
nothing, but add to your sati 
faction. Ask your Schult dealer 
to show 


DIE-LESS 
DUPLICATING 


Gelay. Ident for experimental 
Gnd "research work. tnkiay 


write For your FREE copy oF rue new | 
KRW HYDRAULIC PRESS BOOK 


Describes all manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


K. R, WILSON, DEPT. 54,.215 MAIN ST., BUFFALO 3, N. Y. 
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Mold Shear 


seme 19.75 —— 


for cutting inside and 
outside circles (A) 


"$7.50 — 


‘A handy professional type tool that easily cuts 20 gauge FREE FOLDER 
sheet steel and heavier gauges in softer metals. Cutters ore s Corlsine Complate 
adjustable for various gauges. Ideal for straight cuttin specications ond 
slitting ond trimming. Adjustable arm controls width of strip Metal Toolte 
up to 6". With clamping head will cut circles up to 12” in 

diameter, Rigid gray iron frame, heavily ribbed ond com- haga 

pletely machined. Con be bolted to bench. Shear hos 14" 
Hardened and Tempered Cutters. 


Other Berkroy Matal Working Toole 
Nibble les motor... $49-30 sevens in 
Hand Pooch . III §a7:50. Completely machined... 


BERKROY PRODUCTS, INC 


Dept. E, 336 Magnolia Street, Oakland 7, California 
er —Prps © | bestmscr fetes i, 30H want Bi. 167 Minin Sent 709 Compara St 


Benes eal ie Frat at, "Dyan ff 


For ¢ Greeneritawn 
Without Weeds use 


LAWN FOOD Zh 
WEED CONTROL 


9 RADIOS 14" 


of Radio Necessary 
You Need NO Additional Parts 
‘THE, PROGRESSIVE RADIO KIT is THE 
ONLY COMPLETE KIT, Contains everything 
4 need. Instruction Book, Metal Chassis, 
‘ubes, Condensers, Resistors and all Radio parts, 
‘The '36-Page Boo! ten by Expert Radio In- 
gtructors teaches you to build radios in a Pro- 
fessional Manner. “You start with @ 1-tube 1 
iver. Before you a with this kit, you 
will have built 1B 1 Public Address 
System and 3 Tran: 


Vx Just one application will 
YE transform your lawn to a 
EASY TO carpet of weed free grass 
APPLY — andmokeitsparklinggreen 
Regular Pockoge tool Try this easy Scott 
— treatment. Scotts Lawn 
Care Products are avail- 
able from coast to coast. 
© M Sst & SONS CO. 


123 Spring Street, 
Marysville, Ohio 


st 
Progressive Radio Club, Entitlos You to free expert ad- 
vice nnd consultation service with licensed radio tech 
blelans 


vont ein goferthae iatormation. or ORDER G44 75, 


only $9.75 


r with mounted output transformer to fit on 
Chnssls, priced at $1.05. Or use this kit with your own, 
Speaker, It has’ watts output, more than enough to 
rive a 12-inch speaker. 
Postage prepaid with check or money order. 
‘(Puatnne mat peipaid with €.0.D. oeters) 
PROGRESSIVE ELECTRONICS CO., Dept. 96 


497 Union Avenue wootiye 11. N.Y. | | ‘A PROVEN SOUP PRODUCT 
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U. S. NAVY 7x50 


BINOCULARS 


with Coated Optics 


25) 


YEAR ’ROUND 


omelets it tenner 
Universal 0,30 Navy Priam Binoculars. used Lub ig 
Excellent’ condition, complete with leather 

E50 and slime trae $42.50 


10 bet 


WHEATSTONE BRIDGES 
Portable, Used. in excellent condition fgctured by 
Thompson. Lever’ ‘Mig. Co. Philadel 
Value’ $150.00 . 


CULTIVATING 
PLOWING 
GRASS CUTTING 
WEED CUTTING 
SNOW PLOWING 


Engineers All Metal Army Type Hand-Sighting 


LEVELS 
s200 sie ap 


PUBLIC SPORT SHOPS 
11 5. 16th St., Philo. 2, Pa. No CO's 


$146.50 


Plus freight 


and dozens of 


WHEELS 


Do your gardening, grass cutting, cultivating 
or snow plowing, yet add to your leisure 
and comfort. Save hours and aches with the 
New CHOREMASTER on your garden, 
lawn, farm or suburban estate. This rugged 
tractor zips through tasks formerly taking 
hours of backbreaking labor, The finest 
value money can buy. Send for attractive 
folder showing attachments, applications, 
and nearest dealer's name. 


STUDY AT HOME for Personal Success 
and LARGER EARNINGS, 39 years ex- 
pert instruction—over 108,000 students 
enrolled. LL.B. Degree awarded. All 
text material furnished. Easy payment 
Made by Special Products Division plan, Send for FREE BOOK NOW— 
‘Law and Executive Guidance.” 


PROC Ra dR AMES | AMERICAN EXTENSION SCHOOL OF LAW 


816.5 Evans St. Cincinnati 4, Ohiofiaiiamaadd 646 N. Michigan Ave. Chicago 11, Ml 


SAVE MONEY 


build your own 


SMITH COMPRESSOR 
Now, use the world.famous Smith Air Com- 
pressor to ope! k drills, paving breakes 

sand at low cor 


There's never been onything to compore to these 


BINOCULARS 


tough durable aembling. All you need is a Fi 

shop facilities,” Capacity 60 cu, ft—ample 
wer for most compressor jobs. Pressure up 

fo 100 Ibs. per square inch. Head equipped 

with high speed compressor valve: 

matic unloading and idling. 


WRITE GORDON SMITH & CO., Inc. 


TODAY! 405 College Street Bowling Green, Ky. 
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A NAME TO REMEMBER WHEN YOU THINK OF BETTER LATHES AND SHAPERS: 


Plus Logan speed, 
ruggedness and 
versatility at $159.50 5 


© This lathe will produce 
precision results on any 
job you give it, ond it 
retains its accuracy through 


inch swing 


18 inches between centers 
yeors of use. Bed ways 


precision ground to within 
.0005" of parallelism. Ball 
bearing spindle needs no 
beoring adjustment from 
30 to 1450 rpm. In brief, 
it is a LOGAN Lathe 
built in @ compact 9-inch 
size. See it at your Logan 
deoler's, or write for in« 


1672 Mision Sueet 
% “as formation. 


Dept, CC+5 


LOGAN ENGINEERING €Qey cricaco 30, wuno's 


22 Big Money-Makers in a Single Line! x 
Amazing New Fluorescent Lights with CIRCULAR TUBES 


LES Don't send a penny. Sample Out- 
FREE Sates, s2rstee R2ir tine on ven 
Post card for money-making” facte 
Peetu‘seanatlonal ingLine 


development \ 


THE 
NOMELITER 


Walling. ‘Rush name on post card today for 
FREE Sales Ouift. 


MAXILUME COMPANY e 125 W. Hubbard ¢ Dept. 95 © Chicago 10, Illinois 


® MAKE BIG MONEY THIS SUMMER BY ASSEMBLING 
THESE FANS NOW! RECORD FAN SEASON AHEAD! 


ict” fant'at showe (left) COMPLETE KIT 
onty $395 


stores 
pats but costly assembly 


werywhere for 87.05. We ci th 
but costly ur bottleneck. Here 

i and profit for you of a member of your family ia lets 
assembling in spare time now and selling ther ales 
Your own town like hot cakes. this summer, fo 
Supplies and help shortages sil hinder many tnan 
tufacturers. Excellent way to help some young or 
worthy person you know to make money. C 
Plete kit pictured includes powerful 110V 
tycle electric motor (already assembled and m: CHECK OR MONEY ORDER. 
to ‘meet U.L. requirements), all screws, nuts and | NO, €.0-D.’5. | Ohio 
guy. Instructions for assembly, and ‘testing fan ‘Add 3% tor Sales Tax. 
foungster can do it in 30 minutes, Fan stands 
‘3 blade. Order now. Supplies may R. DONALDSON CO. 
‘many are reordering after trial. Posi- 369 South Maple st. 
hack guarantee with every fan AKRON 3 ‘onto 
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In lots of 3. $4.29 
In lots of 1 $4.95 
Regularly Retails $7.95 


Which of these Amazing 
FLEXIBLE SHAFT TOOLS 


Do You Want? 

Se YOURI ROT MOTOR ae 
ie Foredom PRESTO- FLEX 
PENCIL- silt "Handpiece 55% 4 


to 
Grinds, Polishes, Sharpens, Cleans, Mills, Carves, 
Engraves, Etches on Metal, Wood, Glass and Plastic 


STAR METAL BOAT CO. ¢ GOSHEN, IND. 


Foredom FLEXI BLE SHAFT 


MACHINE with 
nbn PENCIL SIZE Handpiece 

Complete with $4 Q).95. 
USES 19 


5 REASONS WHY 
F 
eresenits FOREDOMS ARE TOPS: 


WOODWORKER’S TURNING 
AND JOINING MANUAL 


I ways to make end tables, 
ookeracks, “cabinets, all 


PENCIL-SIZE 
HANDPIECE 


i>, panuCTS. Co. Warford Gly, talons 


THIS IS THE BUSINESS YOU DREAM ABOUT 
1 
4 


QUICK STEADY PROFITS 


CORADIO 


ACT NOW 


AIR 
RIFLES 


Hace wast ARR Sy A 
Ea tees k Snare tte 
Bishi hit BELPER i ham Sr SF tous wo, 
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IN CELLAR WALLS 


Do It with Smooth-On No. 7 Cement! Apply with trowel 
or stiff brush to leaky cracks, holes, porous spots, seams 


FREE Leaflet and Handbook 
We'll send you leaflet showing No. 7. uses, also the 
famoun_40-paxe Smooth-On Repatr Handbook deseribing 
‘other 'Smooth-On ‘ ‘many helpful 
home repai Write today. 

SMOOTH-ON MFG. CO., Dept, S8E 
510 Communipaw Ave., Jersey City 4, N. J. 


Doit with 


SMOOTH-ON 


NO. 7 CEMENT 


Ottawa Self-Propelled Buzz Master 
CLEARS LAND FAST! Powerful 7-HP motor 
with frietion clutch for safe operation. Cuts 
down timber, brash and hedge; turn blade 
vertically and saw logs to length. Also 6) 
Has clutch pulley for belt work. aw 


furnished with post hole diggers. 
OTTAWA MFG. CO., 1-801 Brush Ave. Ottawa, Kansas 


Do a Getter Gob 


WITH ONE OF THESE 


EMPIRE LEVELS 


i 
EMPIRE LEVEL 
7075. 6th S 


The right one! Erom the complete si 
model Evinrude line, it's easy to choose th: 
motor that gives you exactly what you'd like in 
power and performance. Three thrilling four- 
cylinder motors . . . 
brilliant new "Sportwin” with dozens of exciting 
new features! Two models with the revolu- 
tionaty FISHERMAN DRIVE — weedless, shoal- 
riding) smag-proof « . . a boon to fishermen! See 
your Bvinrude dealer —look for his name under 
“Outbbard Motors” in the yellow pages of your 
phone|book. Catalog FREE—write EVINRUDE 
MOTORS, 5763 N. 27th St., Milwaukee 9, Wis. 


28 thrilling new 
features — it's 


complete even to 
© fuel gauge! 


the right motor for 
every boot — 1,5 
“to 33.4 certified 
horsepower. 


> nce 
FIRST IN OUTBOARDS#« 
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For BIGGER PROFITS 


SELL THE FASTEST-MOVING 
AUTOMOTIVE NECESSITY 


NU FORM 


DEMOUNTABLE 


BATTERIES g 


Exclusive territorial franchises are 
‘Open to business men with the fore- 
‘ight to cash in on this opportunity 
NU FORM Demountable BATTERIES 
seat selling item in the auto 

ttle wonder. too, 

battery with 


les, and the mil 


taxi 
fions of ‘individual drivers) who 
want better performance. 


We, train you tn the specialized 
s mathods ot saline NU FORM 
Demountable BATTERIES, shi 


Success thru Intensive: factors 
training, 


ASSOCIATED 
BATTERY ASSEMBLERS 


= 


$20 to $30 a Week 
EXTRA MONEY! 


No Canvassing— 
ove local paper in 93 saws"—anya 
‘With a Foley you can fie-all band saws, lo 
Bond and cross-cut circular saws, 


FREE PLAN 
‘Shows How to Start 


Te explains how you can 
frat business from. home 


wie OBELVERY on 
Foley Saw Filer. 


FOLEY MFG. CO., 
1519-8 Foley Bldg. Minneapolis 18, Mino. 
‘Send Free Plan on Saw Fling Bosnes, oo ebiqaton. 
Name. 

Address. 
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et 


New, low cost 
Grive. Homes 
factory built 
7 ture ‘arawings, price of 
pee ; Book with 43 photographs, 
iueprints,, drawings, sketches for 
refunded 


MIDCET MOTORS MFG. C 


MILL IT ON YOUR LATHE 
GIA) MILLING ATTACHMENT 


MU os, grind groove, sauate halts eceeon, lathe, 
hole ‘sce 


FCHICAGO TOOL and ENGINE! 
S206 South Chicags Avenue Chicago 47, Illinols 


Save WMoneg-MWMake Money 
with LARSON Leathercraft 


TRAILER 
Darr TRALLES 


BUILD or BUY SPECIFY 


Own Trailer with 
WATIONAL'S Simplified Plans 


Bas the housing shorage with «fall: 
Schou onwhecsoradnewplesu 
ey manea lee 

PCS Spore ier, Scpy ey 
Serucionrand complte bio mat 
Sis ey pan Hw if me 


Ee! $00 


It's EASY! 
_ ECONOMICAL! 


NATIONAL TRAILER STORES 


«Los Angeles 54, Cali. 


“PLASTICS” 


Work in a fascinating and 
le hobby. Just out— 
fabricating man- 
you bow to work 


x line "of ‘cements, 

3 dyes, accessories and sup- 
‘lies. Send 20c today for Fabricating Manual & 
Catalog. We apply this amount on initial order. 


HOUSE OF PLASTICS 
S648 Linwood Avenue, C.M.O. Dept., Detroit 6, Michigan 


Installed. For boats up to ¥6ift. tmd't 
9 dal post card. beings 
FREE LiTenATURE. 


CLINTON ENGINE Co. 
16353 E. Jefferson, Detroit 30, Mich. 


The finest that can be offered at the price! 


PRECISION MICROSCOPE 


We've searched, we’ 
‘queried! In short we've 
thing possible to make certain 
this [s"the best ‘microscope value 
we can offer at the price. Four 
Magnifeations 65x. “Loox; 190, 
Ox. ‘Two objectives. Adjust: 
‘able eye 


iece, fine focusing 
motion, 


Sneave two motion 
Inirror, draw tube, acid proof 
Hage. Rugged iting stand. 
Precision made of quaiit 
ferials with neat tested, Op- 
‘Complete with educa- 
tonal instruction manual Your 
money sback tf not satiated. 
Ht us postage 
GOD. Sr'sena $23.50 Pad sake 
postage, 


THRIFT MERCHANDISE CO., Dept. A 


7 Fifth Ave. New York 4, N.Y. 


“LOOK HOW 
SIMONIZ KLEENER 
WIPES AWAY DULLNESS 

AND GRIME !” 


I's true—in less time than ever your! 
car can have that lasting, “brighter- 
than-new” look! The first quick step is) 
Simoniz Kleener (liquid if slightly dull 
—paste if unusually drab). This brings 
out all the brilliance and luxurious 
color you've dreamed of. Then, to 
protect the glamorous new finish and 
keep colors from fading—apply famous 
Simoniz. After that orily @ dry cloth 

is needed to preserve this wondrous 
new beauty for months. 


Wf you wont your cor 


THE SIMONIZ COMPANY, CHICAGO 16, ILL. 


Motorists Wise 


SIMONIZ 


GIVES CARS LASTING BEAUTY 
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SOUTH BEND 


W's sentotiongl! Smart Crosley station wogen 
teats 4 of carries Y ton load; 
$700 less thon any ether station wogon and oper 


Gates for about hell as much, For instance = 


PACKAGED BOATS+BOAT PATTERNS| 


Pickup, 
servic 


MARINE MART — BUFFALO 74, 


Con > {oe 
livery coat & i" 
4 


Do You Ride a Bike? Here’s the Real 


SHOCKMASTER 


for all Bicycles 
(@ LEVELS ROUGH ROADS 
© PREVENTS BROKEN SPOKES, 
WHEELS, FORKS 
© MAKES RIDING SMOOTHER, 
SAFER 
© EASY TO INSTALL 
[A Shockmaster and front wheel shock absorber rusgedly 
iisucted of slekel plated ‘ten! and. engineered Tor yen 
eal service. Ci pay for stselt in adsed-pleasure 
and eliminates many costly repair bile. 20,000 satis 


JOrder yours today. Only $3 
Dlete satisfaction or ‘money 


COMPANY 


AE, Box 383 Balingten, WV 


NEW IMPROVED GQ) 


TABLE MODEL TILT-ARBOR SAW 


= (OL PREDATED BRONZE NEARS OR DoURLE 
TABLE ‘SHMELDED BALL BEARINGS, BOTH WITH THE PATENT. 
cae HAL BEARING TRARS - ANAL MOTOR DRIVE 
18"x 16' MODEL #2021X AS SHOWN WITH COMPLETE MITRE 
EnGEE, chon neha ey oe 


io Er oR ba 
es BS Gxt 
Meh Bapth a Cat 
igor Mg HP. Mote 
MODEL WITH 18x 32° TABLE 
SAW BLADE TILTS TO 50 $73.50) 
Inc. 


TABLE STAYS LEVEL rernais ROYERSFORD, PA. 
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NOW you can PREVENT 
RUST and SCALE | 


from forming in your 
AUTO 
RADIATOR 


KEEP WATER crys. 
TALCLEA 


GINEERING €0,, 262% 
New Orleans 11 


Say You Saw 
It In Popular Science 


[Terrific VALUE— 


PORTABLE ELECTRIC DRILL 


(Sold at less than established factory price 
$0 we cannot mention brand name) 
Qniy $19.08 equipped with 4" Jacobs Geared 
Chuck’ and Key, Not an intermittent duty dri 
but a full size rugged tool. Most convenient type 
natural grip handle, and 
like @ six shooter. Breci- 
sion cut gears—turbine type cool 
ing" blower—extra long brushes 
No stalling under heaviest pres- 
Sure because of powerful 110 Volt 
AC-DC motor and multiple ball 
‘Other, bearings 
self-aligning | ifetime-lubricated 
Oilite ‘type. Made for toughest 
year-in and year-out service in 
Dlant or on construction jobs, 
Amazing perpetual factory guarantee assures 


benring thrust 
in 


NEW INDUSTRIAL QUALITY 
Gta, TOOLS FOR YOUR 


Now you can go ahead with your plans co 
equip your shop for real “professional” workmanship. 
These are the industrial quality tools every true crafts: 
man has long been waiting for. 


NEW 24” JIG SAW 


A massive tool for the smoothest work on 
in woods, plastics, light metals, 
is. SKF ball bearings. 4 speeds. 
14"x 14" cable tiles right or left, swivels 50" for cut: 
ting long stock from side’ of saw. Overarm easily re- 
moved for cutting panels. 


NEW WOOD SHAPER 


A most valuable tool for cabinet making, 
re, storm sash, screens, etc. Has station: 
21” x 15” elevating tabie. Large cut- 
ter capacity. SKF ball bearings. 

Ask your Atlas distributor or send for 


iMlusteaced licerature about these U1 
new tools for fine quality workmanship. 


ATLAS PRESS COMPANY 


555 N. Pitcher St., Kalamazoo 13D, Mich. 
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lew waproven Electric 
MOTO-SAW 


THOUSANDS OF 
SATISFIED USERS 


VAST OF FPEDSGENE. 1500 See ih ae 


EKLIND TOOL 4 “MEG co. 


2627 N. WESTERN AV! CHICAGO 47, 


FOR JOINTING 


wee xe wwe wx Lites) OUmmING + sHarPenine 
YOUR CIRCLE SAW BLADE ‘AL TYPES OF CIRCULAR SAWS 
CAN CUT GROOVES LIKE THIS | | pSESEQRSA nevwouns MACHINERY co. 
Easily — Quickly — Accurately E> 503 coy st., PROVIDENCE 3, 8. | 
site — 
| Hees Wy Adee Say You Saw 


It In Popular Science 


NTS Acidand ti 
MAINTAINS = Viseosey ELIMINATES sus, 


Money Order Se came zEsons TmAcTon Sunanst 
1G] Free Booklet Wines Pte 40-PAGE BOO) 
WARREN DADO SAWING WASHERS co. Tire eT ESET 


P.O. BOX 98 NORTH END STATION 
DETROIT, MICHIGAN 
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| [MAKE 


(4) 
HARGRAVE YOUR KEYS 
OwWwN 
IMPROVED In 20 Seconds! 


SPRING CLAMP 


Has dozens, of uses in 
‘ark 


Write 


1955 w 


© Duplicate All Types of Keys. 
* Replace Lost Keys Quickly. 
* Keep Closer Control Over Keys. 


START A PROFITABLE BUSINESS! 


NEW! Nothing else like it! 
Thrilling, live 5-ft. action— 
Yet only 21 in. long! 


Ctabraillee 


CURIOUS? 


‘ABour A 
SHIP-IN-A-BOTTLE 
HERE 15 THE SECRET 

PLUS all of the material 
for only 75c_ postpaid, 
tess boutle For other usual and beaut. 
ful projects send 10c for the new. fully 


ruse: CASTING AND 
Braun: oer. <= TROLLING ROD 
Broun Croft, 322 sour oes 4 


é heck or money order to 
SY 


WALTCO PRODUCTS, Dept. 76-E 
‘S301 Lawn Ave.. Ottawa, See é 2300 W. 49th Street + Chicago 9, Il. 
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Wew 
VISE-GRIP 


WRENCH 


This new super-powered tool adjusts to ratchet action or 


jaw 


LOCKS to the work-boti hands (re! femportant new features: 
a ding power, all 


1—Tnvolute ve gives. tremend 


ontivel 
Jseful, "hand tool! 


tte 7", 
$2.25. IF 


—,with the amazing Dumore Car 
4 delightful hobby, complete in one tool 


Carve useful ornaments for the home 
distinctive gifts — fine carvings that se 
‘The Carviereproducen models trom dime 
store or gift shop) in beautifal mahogan 

Fine woods. Just trace the model. 
The Carvie doce the rest. With an iadex 


reat fun! See it 
partment store tom 


josed. Shipping charges C.O.D. 


) State. 
wis 
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1 
1 
1 
1 
done Carvit with index attachment, J 
1 
! 
1 
1 


q 


a 


v 
Fon’ be aisappoint- 
is sed, Get the bent for 
money. Famous Danner 
Fireworkshaveali the iP, BOOM, 
IBANG you expect of reworks, ‘This year sev 
eral new creations bave been added. You'l thr 
tb every lat piece in this Big Bargain Assortment. 
BIG SPECIAL DEAL—ONLY $4.95 
Retail value $1125, Buss “Bombe—Star shella 
Block Busters—Zig-Zag Whistles Flashlight 
Crackers Sky Rockets Homan Candler Hlepeat= 
ing Aerial Bombs, Sparklers and many others. 
Over £00 pleces in all. Rush order today, Supply 
limited, Send money order, bank draft or carreney. 
No.0. D's: Catalog FREE. 
BANNER FIREWORKS MFG. CO., INC. DEFT. 
‘Toledo 12, 01 


il 


PEE 446 Capistrano 


[sy Bar Bells 
mT TT 


Write for free booklet 
‘ond price list 
INDEPENDENT IRON WORKS 
2416 East 23+d Street, Dept, C 
Lon Angeles 11, Calif 


Save up to £0% of new tool cost! 


F 


Rough oF semi-finished 
‘astings for 33 wood and 
metal working toolt and 
‘Semi-fnished eastinge 
: pleted with lathe 
High precision. Profit= 
talnmnent FREE iis 
{ated 32 page catalog! 


~ LEWIS MACHINE TOOL COMPANY 
(0. ox 7446 Sta. Dept $, Los Angels 23, Ca, 


Say You Saw 
It In Popular Science 


BELL caLeNpaRr WATCH 


Tells time, name of day and date 


-moanetic, 
fhonds, unbreakable crystal 
ALL STAINLESS STEEL CASE .. 


Write for FREE Booklet 
BELL WATCH COMPANY, 


BR". 
ING 
New York20, N.Y 


War 


Surplas 
Bargain! 
BRAND NEW 


ALL STEEL CABINETS 


Here's the home work-shop tool and storage cabinet 

you've been walting fort Keep your tools, parts, equlp- 
ont, safe and 1a one place, with 

11 "ire and) 3" small dra ed 

Fooly “storage, space for I 

drawers ha 


wdiock 
9" Migh: 47 Non 


$54.75 


ACME EQUIPMENT CO., INC. 
128 South Clinton St. Chicoge 6, Mlinols 


OPERATING YOUR OWN 


_) CEMENT BLOCK 


— MANUFACTURING PLANT 


+S 
ih 


BIG, EARNINGS awalt those aggressive enough to take 
Advantage of today's bullding boom and get into Busi 
fhesg {or themselves “opera 

block ‘making plant. Our 
Block nthe answer to the high cost 
Blocks Are easy to lay being self-allgnl 


“ar building 


‘commercial building. 


Nios. barbecues, extra, 
"and economy 


for ape 
Profits in this market a 


Jusive territorial franchise te 
plant lasuring big earn 

pring and. Surana! metivity Just 
spolied’on what It wll"cost you to 
OPERATOR of «| MORTARLESS 


Ta 
Pi “Act NOW: 
No obligation 


GET THE 
FACTS TODAY 


Write 0 

MORTARLESS TILE 

MACHINE 6O., INC. 
0 


2628 
Los Anattes 


>) Give ae 


Worksho, ! 
= FLEXIBILny 
_Mextauury 


DRUM SANDING of scroll work and mony other 
curved surfaces is easier when you equip a flexible 
shoft_with a tight-gripping JACOBS HAND-TITE 
CHUCK. 


When you add a flexible shaft equipped with a 
JACOBS CHUCK to your power tool set-up, your 
workshop takes a big jump in versatility. Sand- 
ing, buffing, drilling, sawing and many other 
hand-held operations are possible when the tools 
are held tight and true in a JACOBS HAND-TITE 


WUFaCY «ee 
Rubber-Flex Collet 


Exclusive, bonded rubber-and-steel construc- 
tion...no loose jaws...no springs... not 
harmed by oils or coolants. Real precision chucks 
at popular prices. See them at your local 
hardware dealer's, 


IF IT'S A JACOBS... 


Ay 


IT HOLDS 


MEX-KEY CHUCK 
dies — motor shafts 


{ite drill press spine 


WAND-TITE CHUCK . . « fits hond 
tools ond power tools with threaded 


Ont 


Salt 


The JACOBS MANUPACTURING COMPANY /?5Lo4 
3200 Jacobs Road, Hartford 2, Conn. my 


Please send me your new illustrated folder on the Jacobs 
Rbber-Flex Hex-Key ond Hand-Tite Chocks, 


Have The Rubber-Flex Collet 
ts Parallel Bite Holds True And Tight 
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“eq SHAPER and 


MOLDING @efzere 
FOR ALL MAKES OF 
DRILL PRESSES! DS 


NO SET SCREWS 
TO LOOSEN! 
BLADES AUTOMATICALLY 
ADJUSTED. ©: 


‘Complete as ites 

trated with 3 sets 

ot blades, Full 
Money-Back 


14" OF 
$595 
FULL 10 DAY MONEY-BACK GUARANTEE 


FREE Workshop Cotolog —> 
BARRON TOOL COMPANY, INC, 
270 Architects Bldg.: Detroit 1, Mich. 


BARRON waco" 


WORK SHOP 


| ERICK, INC., 1755 Clinton, Kalamazoo, Mich. 


WORLD'S LOWEST PRICED 


ADDING MACHINE 


VEST POCKET SIZE 


r Adds, subtracts, ‘multi= 
plies, “divides-counts "up to one’ billion. 
Pays for itself over and over. in mi 
takes avoided, and time saved. MAKE! 
IDEAI 
Bold on a positive money back guaran- 
tee, Send ‘only $2.05," Calculator sent 
tpald, or send name and address 
postman $2.05 plus postage. MONI 
ck IN 10 DA’ oF 
end $3.50.) 


(It outside U. 8. 


CALCULATOR MACHINE CO., (Mfrs.) 


eet. 500, P. 0, Box 248, Glenview, tinols 


WAR SURPLUS BARGAINS 


SUPPLY 
COMPANY 


312 EAST 33rd ST. 
NEW YORK 16, N. Y. 


INDUSTRIAL | 


10 DAY 


A SEAMAN 
ROTARY TILLER 


ter Yields —Better Crops 


"rte ality 
crops. ‘Can. be adjusted. for fine puiverizas 
Hon, coarse or medium tillage. dust the 
‘way you want it Mixes fertiicer aid humus 
Into the GROWING ‘AREA of seedbed: aer= 
ates sol"eliminatea ir pockets and ard 

mmouture: promotes 
‘Complete germination of seed: helps to destro 
sid certain varieties of fungus: provices elective. | 
ees erosion... all witht ONE machine! 
SEAMAN ROTARY TILLERS are available in power take-off and 


BUILD Your owN TRAILER 


NEW AXLE 
AND 
WHEELS 


IMMEDIATE 
DELIVERY 
10% With Order—Bal. C.0.0. 
© TIMKEN BEARINGS 

© 59" TREAD—DEMOUNTABLE WHEELS 
© 114" SQUARE AXLE TESTED 4,000 LBS. 
© 16" DROP CENTER WHEELS 


motorised ‘models 3 to 7 ft tillage widths. ‘See your Seaman 
dealer and write for complete information. 


SEAMAN MOTORS, 
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365M. 25th Street | 
wakes 3.- Wit, 


STANDARD EQUIPMENT CO. 


999 2nd Ave., S.E., Dept. P-S., CEDAR RAPIDS, IOWA 


GET MORE FROM YOUR HOBBY WITH A 
| SPEED GRAPHIC! 


Do you have a model train-set panorama 
you'd like to photograph? How about that 
sculpcaring you do? Or model planes? Or 
ships? Whatever your hobby, you can make 
it more enjoyable by taking sparkling 
photos of your best work for your den . .. 
any other room in the house...or for show- 
ing your friends! Close-ups are a cinch! 
‘And the SPEED GRAPHIC is the easy 
way to get more from your hobby. It’s the 
one camera, you can count on for taking 
pictures under any circumstances, of any 
subject! See your dealer today! Or write 
for free booklet to Room 30, Graflex, Inc, 


GET PRIZE-WINNING 
PICTURES WITH 


GRAFLEX 


Rochester 8, N.Y. 


RE, Western Division Ofice, 3045 Wilshire Blvd., 
ios Angeles, Cal 


BUILD YOUR POWER TOOLS 
POLY piiitixc ARBORS 


Ea ra CRAB fo" ORDER HOM! 


seee 


Basa 
Acaitaite 


POLY PRODUCTS 2032-B E. Walnut, Pasadena 8, Calif. 


MOTO-TO0L* inactive stor 


A TESTED TOOL THAT PACKS YEARS OF PLEASURE 


all ave fun 


DRILL PRESS 
omer 59° 
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36-PAGE 
LASEO 


WHEEL & MFG.CO. 1101 W, 
it. PO, Chicane 
awe manual 


o| IT's CASCO's BiG NEW 
21-pe. ELECTR-O-TOOL KIT. 


USE THE 
WIND TO 
CHARGE 

BATTERIES 


6 VOLT WIND DRIVEN 
GENERATOR 


‘Surplus, 2 eylinder Bus and Truck 
Boll bearing crank shaft. Pres- 

1d oil system. Positively one 
of the finest and most accurately built 
ir compressors on the market. 
Original Cost Over $140.00 


rt my 36-pare Casco 
PROJECT BOOK. My bobby 


1 
| 
=| | MIDWEST SURPLUS SALES CO. 4222: 


AIR COMPRESSOR 


Immediate sare 317.95 


AUTOMATIC PRESSURE 
‘SWITCH WITH UNLOADER 


© & M EQUIPMENT COMPANY 


mig A BARGAIN 


125 to 159 Ib. 
Pressure, 
Use with % to S 
HP Unit. 


SALESMEN 


$240.49 in One Week 
Unusual? ...Not At All! 


Just Look at One Week's Earning: 
‘of These Representatives: 
WWS $200.90, JMH $229.75, RJR $262.47, VIM $276.95, 
SEA $240.49, RWF $231 ipaign 
brings hot leads right into your home. Remarkable 
product does part of 10men‘s work; a natural during: 
these labor problem days. Has perfect sales story; 
‘and sells year ‘round, As modern as radar! Special 
Semonatrntar offer ‘Weextend credit, deliver,cellect, 
rience needed, You make 
big profiton frst sale, and full credit on repeat busi- 
ness. Every business, store, factory,ete. are prospects. 
Write JOHN PORTER, 2433 Indiana Ave., 
Dept. 332 Chicago 16, Ill. 


e LEARN FLOCK FINISHING @ 


u 


ee 


[hers 


Poteet cd 
@ LARceR CAPACITY © FASTER Scart pees = 
pitiusnc home vacverna Goan nerenaccs 


FASTEST PLANER inthe WORLD 
at this LowPrice...$ 


BELSAW Multi-Dui 


laner| 
‘Speed up production! Increase your 
J prots! BELSAW power self-feeds 


Knives make cots per inch 
BELSAW takes inexpeneive attachment 
fel planina rail operations 


ions, lilustrations and 
a a5 


195% 


Write for FREE spelt? 
rice, 


Mase of atuminum, this is 
one of the most useful levels 
n the market for artisan or 
home owner. Its six glasses are 
fully adjustable — can be set 
at any angle or adjusted for 
degree of pitch to the foot. 
Frame is a strong, truss con- 
struction, aluminum casting, 
light in weight. Extra metal 
around glasses and at all stress 
points. Square ends and edges 
for scribing. Level cases are 
gasketed to keep out dust and 
moisture. Directions for ad- 
justing glasses are packed with 
each level. Ask your dealer for 
Stanley No. 233. 
Send coupon for this 
BOOK BARGAIN 

Two books . . . one free, the 
other a famous textbook on 
woodworking for just $1. 


THE TOOL BOX OF THE WORLD 


Teg Us Pax OF, 
WaROWARE™- WaKD TOOLS - ELECTRIC TOOLS 


Stanley Tools, 258 Elm St., 


New Britain, Conn. 

Please send by return mail: 

(CO FREE booklet: “The Joy of Accomplish- 
ment”. 

(O 188-page book: “How to Work 
and Wood”. $1.00 enclosed. 


(Un Canada: Send order to Stanley Tool Co. of 
Canada, Lid., Roxton Pond, Quebec. 


Tools 


Address. 
cH 
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Chassis-Axle 


BEST BENCH VALUE ON 

Sgllgy fourh. wo “construstion™-auty 

6d, Vert large arawat tool cach 
oe 8° Compe 


ped BD with, easy instructions 
is ¥.0.8., Yonkers. 


Send cneck, Money Order on 


Consisting of one aach of to 
‘5/40, 6/32, 8/36, 


SEND FOR FREE CIRCULAR 
‘SIO TOOL CO., Dept, $2, 183 Grand Sweet, W.Y.C. 


Say You Saw 
It In Popular Science 


New Precision Built Commercial 


Wood Shaper and Matcher 
Now Within The Reach Of Every Home Workshop 


REE 
ton 


"TRHMg C0. oe EE Ba | 


Jenproved 


- i Pt pose 
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COMPLETE TRAILER 


2 Wheel Assembly 


|. SATISFACTION GUARANTEED. 


UNIVERSAL YONKERS CORP. (S-5) 137 Alexander St., Yonkers 2 ny Y. 


DYNAMIC #2*:.. ARC WELDER 


SAVES YOU VALUABLE TIME AND MONEY! 
pee 


soda Fons iment as "ibe BYHAMIC find (no lodiepeneabie snd 


HEAVY CAST ALUMINUM BLOWER 


fs “10”. 


—— 


BUY BARGAIN BOOK BY C. P. A. 


Become lightning calculator and 
‘ental wisard. Get MENTAL MULTI- 
PLICATION, Soe postpald. 


meray 
reve 
ADHESIVIZED SUCTION CUP 


tmpractical. Clings tightly to any smooth 
ly. Button type Hts into Keyhole slot: Ten 


New York @1, N. ¥. 


rai 
¥.C. BRAUN — 940 Metealf Ave, 


HIGH PRESSURE HYDRAULIC PUMP 
FOR HOME, SHOP AND FARM USE 


Super 


Industrial Transformer Type 


eer fees Aas 
Agents Wanted 
Make Big Money 


toerpensively Maintenance 


foe thot Werks om irom 
Hutte re 


Seow tak 
oos= & pauaae WELDER CO., 15 East 23rd Street, AG, ‘CHICAGO 16, ILL. 


COVERS: in WAR SURPLUS... SENSATIONAL VALUES 
dé “GADGETEER'S HEAVEN’ — raé‘worto's ancest SoPeLy 


J.” VALVES. PUMPS KG f 
Ry FACE te Ekin OD) 


51 sizes & types. 
gest Supply 


we GYRO PILOT 


Pa a 49 


$14.49 
= Se NEW FLEXIBL 
‘GOOSENECK LAMP 


ORDER DIRECT FROM THIS AD § 


ME LARGEST FEM OF = ADO HD 
PALLEY SUPPLY CO. 2 Atr204,07, 
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The ONLY Complete 

The-minote Celelog of 
Sy thoto ranrs” =" napio 13 
| Kins» nam cea» TESTERS 


CHICAGO 7 ATLANTA 3 


901 W. Jackson Biv, 265 Peachtree Street 
Downtown Chicago Branch: 229 W. Madison 
LAFAYETTE RADIO CORPORATION 

‘MAIL THIS COUPON NOW! — 
Concord Radio Corporation, Dept. 115 
901 W. Jackson Chicage 7, Ml. 
Yes, rush FREE COPY of the comprehensive new 
mncord Radio Catalog. 


+ 
wew Power KING 
BELT and DISC SANDER 


Now you can get that professional “fac- 
tory finish” on your fine woodworking projects — 
and in minutes instead of hours. This new heavy- 
duty belt and disc sander has 10” diameter disc, 4” 
belt, precision ball bearings, tilting table. It sands 
any width boards, angles, carves — metals, plastics. 
See it at your Power King dealers, 
or send for illustrated catalog sheets. 3577 


less moter 


WARSAW, INDIANA 
=" Division of ATLAS PRESS COMPANY 
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IN ORIGINAL CRATES — BRAND NEW 


nnn DG GENERATORS 


BRAND NEW—ORIGINAL COST ABOUT $300 


WHILE THEY ee 
NOW Uist’ ica ...$10 "3,250 


28.5 VOLTS—200 AMPS. DIRECT CURRENT 
Manvtactured by Bendix Aviation Corporation 
‘SPEED RANGE 5000 TO 10,000 RPM 
Experimenters, inventors 


opportunity. 10 pi eof 
cost. Not weight 


about 35 fof : 
pounds, yromipt shipment 
uarantoed. sla 


HURWITZ BROS. INC. 


P.0, Bex 76, Syracuse, N.Y. P.O. Box 213, Bulfalo, N.Y. 


Say You Saw 
It In Popular Science 


FLEXIBLE SHAFT 


® Converts Any Motor, Drill 
Press, Electric Drill, Electric Fan 
Into A Handy Rotary Tool 


OLD FAN 
MOTOR 
; 7 
a Sour off motor, ari pcos ah 
tric aril or slactrde tam (1O Inge oe 
Sersatile 
hundreds of grinding polishings, share 
tring Jobs, expecialy” fy hard’ io-getat 
pinces. “Attaches to: motor shaft ‘or tn 
|| Site onvenlent’nandpece or cane 
= of handling. “Generous d0cineh overait 
ELECTRIC fig ise, rendy to use inn drill 
MOTOR prese cick. OF 
“het to \ 
| : 
st mall order, Pay 
vacuum) SEND NO MONEY! jest mn only s.98 
ete | bios postage on delvery"er sand "63.08 and 
Moron | Rage icra ted? OY : 
Se ee nd 
STRADER PRODUCTS CO. vert. c-102 
20 Strader Ave. ‘Cincinnati 26, Obie 


Paint Your Own Car in 


wath NEW AUTO ENAMEL 


» INO Brushing 
sais ; < : INO Spraying 
, ! NO Masking 

i @ NO Streaks 


Follow the simple instructions and 
s LUSTR-WIPE_ will 


ONE QUART ‘PAINTS your ENTIRE CAR prwmre 7 7 
ANYONE CA BEAUTIFUL JOB This Price for Immediate Delivery 
ANYONE, SAN DO 
youve ever seen t6 PAINE YOUR OWN CAR. Irs 

ite maglet!"Allyou cd v ONE QUART ot LUSTR WIPE. the 

ie Auto Enamel, aod the powder pull we send you 
Cee eae nee es a guiaten ob An Noe ONE Ordering 
SHORT HOUR” Ve seems ‘unbelievable but true, JUST. WIPE TT 


IN. No brush needed. No spray required. No masking of any kind. ! 
cepts NOW! 


in eet Seti Catal eee RRA ey 


“LIKE NEW". Rush your order for a quart of LUSTR-WIPE TODAY. SUARTS YORAY 
‘SEND NO MONEY! ORDER LUSTR-WIPE TODAY! 
$3. 


PER 
QUART 


Send for tree 


3.53 per Qt 
285 per at 


SEND NO MONEY! [LUSTR-WIPE CORP. 166 W. Washington, Dept.E, Chicago 2, I. 
Nc ietone ote [Please send me quarts of LUSTR-WIPE AUTO | 
ci oi JAMEL at the special price of $3.95 per quart, ' 
MAIL COUPON TODAY! SEND NO MONTY ce nnn n nnn enn Enea 
AGENTS WANTED for NEw MoNEY-maKi inesst1L) Send Postpaid. Full Payment $. enclosed. H 
CAN MAKE GROSS PROFITS UP TO $275.00 IN ONE weex, 1C) Send C.O-D. plus Postal charges. 
Go into business for yourself selling LUSTR-WIPE 


Bainting cars yourself or having others co do the work. “Ownees 
Of old cars everywhere (who. cars) 


prospects, Send now for our MONEY-MAKING PLAN, 
DISTRIBUTORS WANTED: A few pooneefal terti- 


tories now available, W 
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“ISMOGRAPH. 


Mikel taten Island high- 
school senior, shows. the seis 
pgraph that helped him place 
in finals of national scholarship 
contest. Mike used plans first 
published 13 years back, in 
November 1935 issue of Porv- 
Lan Sctexce (inset above) 


- A Good Idea Never Dies 


PS ARTICLES seem to live on forever. 
By now we're accustomed to requests 
for reprints of stories that appeared 10 or 
even 20 and 50 years ago. But it was a 
pleasant surprise to discover that plans pub- 
lished in Porutan Screxce way back in 
1935 helped a young high-school senior 
place in the finals of the Westinghouse 
Science Talent Search. 

Michael Lubin, of Staten Island, N. Y. 
was barely old enough to be trusted with 
screwdriver when Roy H. Baldridge’s article 
‘on a homemade seismograph appeared in 
this magazine. He came across it while seek- 
ing a suitable project for the scholarship 
contest, and as the illustrations show, closely 
followed the 13-year-old PS plans. Mike 
made practically every part of the earth- 
quake-measuring instrument in the base- 
ment shop he shares with his kid brother 
and his father, an accomplished craftsman. 

The seismograph is now set up in a 
cramped storage room adjoining the Lubin 
cellar. It consists of a pendulum (a lead- 
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filled tin can hung on fine wire) supported 
by a steel bar sunk in concrete. When earth- 
quake tremors shake the concrete and steel 
support, the heavy pendulum bob moves less 
than the support rod because of the bob's 
inertia. This difference in movement is 
magnified by a long arm that makes wiggly 
lines on the smoked paper of a recording 
drum. The recording drum is simply an 
orange-juice can rotated on a geared 
an instrument motor. Mike's s 
while no rival of expensive ' 
struments, is so sensitive that it has picked 
up an earthquake in Fairbanks, Ala: 
3,300 miles aw: 
Porutar Science shares Mike Lubin’s 
pride in his achievement. And while he 
works hard at becoming a physicist, we'll 
work hard at more articles that live on for- 
ever—whether they win prizes or just serve 
as handy reference to keep around in case 
something goes wrong with the plumbing. 


Ik actin Te 1m — 


This One 


(A 


TST-UG5-1E6L 


FRANCHISED 


‘OW-—after a hard winter— 

have your Sealed Power 
Franchised Dealer give your 
engine a thorough check-up. 
He can help you get that NEW- 
CAR FEEL again, right now! 
And you will get more mileage 
on gas and oil. 

‘You remember when that car 
was new—how you thrilled to 
that surge of eager power. 
That's the NEW-CAR FEEL. Let 
your Sealed Power Dealer re- 
store it to your old engine. 

He has a set of Sealed Power 
Piston Rings specifically engi- 
neered to do the best possible 
job in your engine, whatever 
the make, model or cylinder 
wear condition. When he in- 


Ler YOUR SEALED 


POWER 
DEALER HELP YOU 


stalls new Sealed Power Rings 
and overhauls your engi 
will know that NE 
FEEL again—and new-car oper- 
ating economy, too! 
aled Power Pis 
are the best rings made, the 
choice of leading engine 
builders for 37 years. Sealed 
Power Ring Sets include the 
famous MD-50 Stee! Oil Ring 
=the only ring with the Full- 
Flow Spring. See your dealer! 
Send a postal for illustrated, 
informative new booklet on 7 
‘ways Co save oil. It’s free and 
may save you real money. Sealed 
Power Corporati 
Muskegon, Michigan. 
ada: Stratford, Ontario. 


Your Sealed Power Franchised Dealer also handles Sealed Power 
Pistons, Cylinder Sleeves, Valves, Water Pumps and Chassis Parts. 


ZN 


/ a 


x 3" Quick Change Gear Lathe 


23 x ae mor $1159.50 


South Bend 13” Precision Lathes 
offer many advantages where close- 
tolerance machining is required. They 
are economical of power, accurate, 
fast, and versatile; and have capacity to 
handle chuck work up to 13” in diam- 
eter, and between-center jobs up to 8” 
x 52”. Substantial savings in capital 
investment, floor space, and labor cost 
often result from their installation. 

The Quick Change Gear model (il- 
lustrated above) is popular for pro- 
duction operations, maintenance, and 
service work. The Toolroom model has 


No, 113-8 13° 
ph., 60 ey 
fond’ drum’ awiteh. 


SOUTH 


BEND 


13” Precision 


SPECIFICATIONS 


314" over bed and saddle wings; 6%" over saddle 
wi guard removed 
BED LENGTHS 4, 8,6, and 7 foot 


DISTANCE BETWEEN CENTERS 
COUET CAPACITY... ee eee 
SPINDLE BORE... . 

SPINDLE SPEEDS: Eight 


inches 
«11/16 inch 
Linch 


34 to 8: 


THREAD CUTTING: 48 R.H. or LH. pitches 
CROSS SLIDE TRAVEL 5 
COMPOUND REST TOP ANGULAR FEED 
TAILSTOCK SPINDLE TRAVEL . 
TAMSTOCK TOP SET-OVER 


PRICE RANGE OF SOUTH BEND 13” PRECISION LATHES 


Fectory, 


sufficient capacity to handle a large 
variety of toolroom work—its accuracy in- 
sures perfect results. Numerous tools and 
attachments are available for special jobs. 
Other South Bend Lathes with 9” to 16” 
swings—$145.00 and up. We also 


sOoUTH 
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BEND 
Building Better Tools Since 1906 * 456 E. MADISON ST., SOUTH BEND 22, IND. 


manufacture Precision Turret Lathes with 
4" and 1” collet capacities, and a 14” Drill 
Press in bench and floor models. 

Immediate delivery. Time payment plan 
available. Write for catalog. 


LATHE worRKs 


jade by the manufacturer 
f the famous 1-2-3 Line 


In a few seconds, the ROTOJIG at- 
ches to your Drill Press, changing the 
tary motion to a reciprocating % 
roke action, This converts your drill 
‘ess to a power machine ideal for all 
wing, cutting, or filing operations in 
Jood or metal. The ROTOJIG gives 
e same performance as a band or jig- 
w, and also converts your drill press 
to a power filing machine for making 
jes. Easy to follow scribe lines, cuts 
dii to 4” inch, leaves both hands free 
guide material. 


‘The ROTOSIG is made of the finest 
jaterials; brass, bronze, and tool steel 
he ROTOSIG is a cam-operated tool 
lith only two moving parts assuring 
nooth performance and long life. Full 

degree swing. Models available for 
aftsman, Walker-Turner, Delta, Buf- 
lo, Royal and Atlas drill presses. Net 

2% Ibs., overall length 7%”. Oper- 
les at low speeds (300-750 RPM Spin- 
le Speed). Complete instructions with 
ich ROTOJIG showing its many uses. 


Lifetime guarantee SAVE 
Wherever a DRILL PRESS is 
used, this tool is needed 


1 DESIGNING 
2 ENGINEERING 
3 MANUFACTURING 


».O. BOX 3044 DALLAS, TEXAS 


Your Etectre 
other uses when u 


2 ROTOSNIP 


For 14" drills, 1600-2500 r.p.m, Makeg 
out of your drill, Will cut 20 gauge st 
Easily adjusted and sharpened, Mai 
tool steel. All parts replaceable, Ext 
$4.50. Weight 2% Ibs. 


Lifetime guarantee 


Wherever a hand drill 


Each tool of the 1-2-3 line has only two 
designed for jobs in hard-to-get-to pla 
pay for themselves after a few hours 0! 


SEE YOUR LOC 


$g00 | 


With this 
Introductory Offer 


For a limited time only, the ROTOJIG is being off 
a discount as an introductory offer, Since the ROTC 
made by the manufacturer of the famous 1-2-3 Li 
pendability and satisfaction is guaranteed. 


$2750 Value for only $195 


LOOKS LIKE You'LL 
HAVE TO MAKE 
ANOTHER RUN, CLEM! 
TM SURE THAT GUYS 
BEATIN YOUR 
TIMES 


WHEEL HER OUTS 
VLU SHOW THEM SOME 

FANCY SLANT SHOOTING: 
THIS TIME? 


TSLANT SHOOTING-MOTOREYCLE SLANG FOR HILL CLIMBING 


MURDAUGH'S: 

GIVING WER THE 
HE'S IN 

a ‘MUST CALL ON ALLA 
EXPERIENCE — STEER, 

WITH BODY ENGLISH 


CAMELS ARE THE 
CHOICE OF EXPERIENCE 
WITH ME! THEYRE 
FULL FLAVORED, MILD, 
COOL SMOKING 


THANKS / 
CHOOSING CAMELS 15 THE 
RESULT OF EXPERIENCE TOO, 


According 
to a Nationwide survey: 


MORE DOCTORS SMOKE 
CAMELS THAN ANY 
OTHER CIGARETTE 


‘Three nationally known inde- 
pendent research organizations 
asked 113,597 doctors co name 
the cigarette theysmoked. More 
doctors named Camel than any 
other brand, 


More people are : 
smoking CAMELS 


than ever before! 


lds Tobacco Compans, Winstor 


